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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

SUMMARY OF CHANGES

The following have been added by full text:
AMENDMENT #0001

AMENDMENT #1 TO DRAWINGS AND SPECIFICATIONS FOR FY 02 C17 FLIGHT
SIMULATOR FACILITY, McGUIRE AFB, NEW JERSEY — PTLFL03-3004

TO OFFERORS

The following CHANGES shall be made to the drawings and specifications.

GENERAL
DRAWINGS

1.) The following DRAWINGS have been REVISED but not REISSUED:

a.) Sheet G1002; GENERAL; Sheet Index, Legends & Site Location Plan
Civil Drawing List - ADD sheet index number CS102, CIVIL, Geometry Plan”;
Civil Drawing List - REVISE sheet index number LG101 to read “LP101”;

END OF GENERAL SECTION
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CIVIL
DRAWINGS
1) The following DRAWINGS have been REVISED but not REISSUED:
a.) Sheet C201; CIVIL; Storm Drain and Sanitary Sewer Profiles

b.)

d.)

2)
a)
b)
c)
d)
e)
f)

9)
3.)

a)

Sanitary Profile - REVISE proposed grade between structures 5 and 7 and revise proposed RIM
elevation at structure 6 to 34.98 and at structure 7 to 34.97.

Sheet DT501; CIVIL; Site Details 1
Detail 11 “Typical Section Through Asphalt Parking Lot” - REVISE pavement section to show 40 mm
thick bituminous concrete surface course, 100 mm thick bituminous concrete base course, and 270
mm thick aggregate sub-base course. DELETE dimension for compacted sub-grade. ADD Asphalt
Prime Coat and Asphalt Tack Coat.

Detail 12 “Typical Concrete Cap Over Communication Cable Typical X-Section” — REVISE detail to
show eight conduits.

Sheet DT502; CIVIL; Sanitary Sewer Details

Detail 3 “Sanitary Sewer Abandonment Detail’ — REVISE note “EXISTING MANHOLE TO BE
REMAIN" to “EXISTING MANHOLE TO BE REMOVED" .

Sheet DT507; CIVIL; Site Details 2

Detail 6 “Transformer Pad Detail” - REVISE width dimension of concrete pad to “2083 MMW x 2134
MML”

Detail 14 “Chiller Pad Detail” - REVISE width dimension of concrete pad to “2667 MMW x 3759 MML”

The following DRAWINGS have been REVISED and REISSUED:

Sheet CS101, Topographic Survey, Civil

Sheet CD101, Civil, Demolition Plan

Sheet CG101, Civil, New Work and Grading Plan

Sheet CG102, Civil, Erosion and Sediment Control Plan
Sheet CU101, Civil, New Site Utility Plan

Sheet DT504, Civil, Storm Drainage and Water Details
Sheet DT506, Plant Schedule, Notes, and Planting Details
The following DRAWINGS have been ADDED:

Sheet CS102, CIVIL, Geometry Plan

SPECIFICATIONS
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1.) The following SPECIFICATIONS have been REVISED as indicated below.

Section 00800, Special Contract Requirements

1. COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK

DELETE paragraph 1.a. in it's entirety and replace with “ The Contractor shall be required to (i)
commence work under this contract within five 5 calendar days after the date the Contractor receives the
notice to proceed, (ii) prosecute the work diligently, and (iii) complete the entire work ready for use not
later than 551 calendar days after the date the Contractor receives the notice to proceed, except in case
the Contracting Officer determines that seeding is not feasible during the construction period, the
Contractor shall accomplish such seeding in the first planting period following the contract completion
date. This action will not operate to extend the performance time for the balance of the work. The time
stated for completion shall include final cleanup of the premises. The Contractor shall be Substantially
Complete with the Hydraulics Room 133, the WST Motion Bay 134, and the WST Computer Room 135,
pending minor punchlist items, by January 15, 2004 in order for the Flight Simulator Installation
Contractor to begin installation of the flight simulator equipment.”

2. LIQUIDATED DAMAGES-CONSTRUCTION
Paragraph 2.a. second sentence REVISE as follows:

“Should completion be delayed beyond 10 September 2004, liquidated damages shall increase from $465
to $1,965 for each day of delay.”

1.) The following SPECIFICATIONS have been REVISED and REISSUED.

Section 01355, Environmental Protection

Section 01356A, Stormwater Pollution Prevention Measures

Section 02220A, Demolition

Section 02230A, Clearing and Grubbing

Section 02300A, Earthwork

Section 02315A, Excavation, Filling, and Backfilling for Buildings

Section 02316A, Excavation, Trenching, and Backfilling for Utility Systems

Section 02510A, Water Distribution System
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Section 02531A, Sanitary Sewers

Section 02552A, Pre-Engineered Underground Heat Distribution System

Section 02630A, Storm-Drainage System

Section 02721A, Subbase Courses

Section 02741A, Hot-Mix Asphalt (HMA) for Roads

Section 02748A, Bituminous Tack and Prime Coats

Section 02763A, Pavement Markings

Section 02770A, Concrete Sidewalks and Curbs and Gutters

Section 02811A, Underground Sprinkler Systems

Section 02870A, Site Furnishings

Section 02921A, Seeding

Section 02930A, Exterior Planting

END OF CIVIL SECTION
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f.)

9.)

DACA51-02-B-0018

0001
Page 6 of 18
STRUCTURAL
DRAWINGS
1) The following DRAWINGS have been REVISED but not REISSUED:

Sheet S-001 General Notes & Design Criteria:

General Notes:

Paragraph 1 note 4. Change Maximum Dynamic Upward Load at any pad from “253 kN” to “254 kN”

Paragraph 2C: Change the word “stops” to “stop”

Paragraph 3B: Move the quantity 54.3x10° kN/m*® down to line up with the modulus of subgrade
reaction.

Paragraph 3E: Add “Concrete inspection shall be in accordance with ACI 311".

Paragraph 4G: Change the number “48” to “60”.

Paragraph 4J: Add “at 28 days”

Paragraph 4N: Change “re: schedule on dwg S-200” to “re: schedule on dwg S-002 “

Paragraph 5B: Change “Structural Steel” to “Structural Products” and Change “New Steel” to “New
Shapes”

Paragraph 5C: Delete “Bolted Connections shall utilize tension control bolt assemblies per ASTM
F1852.” Change the words “may be utilized” to shall be utilized”. Delete “Subject to approval
from the engineer.”

Sheet S-002 Material Schedules & Typical Details:

Detail 2/S-002: Change dimension from “48 DIA. 600 MIN.” to “60 DIA. 900 MIN,”
Detail 3/S-002: Change dimension from “48 DIA. 600 MIN.” to “60 DIA. 900 MIN,”

Sheet SB101 Foundation & Slab Plan:

Note #10: Add For Embedded Channel at Trench 8/SB103

Plan 1/SB101: Modify column isolation joints

Note #8: Add “Re: Electrical drawings for locations.”

Note #10: Revise “400x300xTrench Width” to “(400x300 deep x Trench Width)".
Sheet SB102 Typical Sections & Details:

Detail 8/SB102: Change “152x152 MW 26x26” to “152x152 MW 25.8x25.8"
Sheet SF101 Roof Framing Plan:

Note #8: Change “HSS 254x102x6.4" to “HSS 203x102x6.4"
Note #10: Change “Elevation For” to “Elevation Dwgs For”

Sheet S-201 High Bay Wall Framing & Vertical Bracing:

Elevation 4/S-201: Change Section mark from “3/S-502" to “2/S-501".

Elevation 4/S-201: Add Section Mark “8/S-506" cutting through column line #2 and placed above
T/STL. El. 7200.
Sheet S-502 Steel Sections & Details:

Detail 1/S-502: Change “6THK” to “6 THK".

Detail 2/S-502: Change “6TH K" to “6 THK".
Detail 4/S-502: Change “JOINT” to “JOIST".
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Detail 5/S-502: Change “6THK” to “6 THK”. and Remove “Low Bay” from the Title
h.) Sheet S-505 Sections & Details:

Detail 4/S-505: Change “P = 13.34 kN” TO “P = AXLE LOAD = 26.68 kN".
Detail 1/S-505: Add note “Bolts Furnished and Installed by Equipment Installer.

2) The following DRAWINGS have been REVISED and REISSUED:

a) Sheet SB103 Foundation & Miscellaneous Details:
b) Sheet SB104, Piers & Base Plates:

c) Sheet S-501, Steel Sections & Details:

d) Sheet S-503, Steel Sections & Details:

e) Sheet S-504, Steel Sections & Details:

f) Sheet S-506, Sections & Details:

SPECIFICATIONS

1.) The following SPECIFICATIONS have been REVISED as indicated below_and REISSUED.

Section 05120a, Structural Steel

Paragraph 2.5, REVISE to read:

High strength bolts shall conform to ASTM A 325M, Type 1 with carbon steel nuts conforming to ASTM A
563M, Grade DH.

END OF STRUCTURAL SECTION
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ARCHITECTURAL

DRAWINGS

1))
a.)

b.)

d.)

e.)

The following DRAWINGS have been REVISED but not REISSUED:
All Architectural Sheets; ARCHITECTURAL; General Note

Keynotes General Description: ADD a General Note for all Architectural Sheets stating:
“EXPLANATION OF KEYNOTE SYSTEM: THIS FORMAT FOR THE KEYNOTE NUMBERS IS
INTENDED TO BETTER INTEGRATE THE TECHNICAL DOCUMENTS (DRAWINGS AND
SPECIFICATIONS) AND DOES NOTE DEFINE THE CONTRACTOR’'S WAYS AND MEANS NOR
DOES IT LIMIT THE CONTRACTOR'S OBLIGATION TO PROVIDE ALL REQUIREMENTS
INDICATED IN THE CONTRACT DOCUMENTS. THE FIRST FIVE DIGITS OF THE KEYNOTE
NOMENCLATURE REFERENCE THE RELATED SPECIFICATION SECTION. THE SECOND TWO
DIGITS (AFTER THE DECIMAL POINT) INDICATE THE ITEM NUMBER & SPECIFIC ITEM
DESCRIPTION SHOWN IN THE KEYNOTES LIST. THE KEYNOTE NUMBER 01000.__ IS A
NUMBER GIVEN TO REPRESENT GENERAL NOTES AND IS THE ONLY KEYNOTE NUMBER
THAT DOESN'T REFERENCE A PARTICULAR SPECIFICATION SECTION.”

All Architectural Sheets; ARCHITECTURAL,; General Keynote Edit

Keynotes - REVISE all Keynotes “03300.__" to read “03307.__";
Keynotes - REVISE all Keynotes “10274.__ " to read “10270.__";
Keynotes - REVISE all Keynotes “09250.01” to read “09100.01”;
Keynotes - REVISE all Keynotes “09250.02” to read “09100.02;
Keynotes - REVISE all Keynotes “09250.03" to read “09100.03”;
Keynotes - REVISE all Keynotes “09250.04" to read “09100.04”;
Keynotes - REVISE all Keynotes “09250.07” to read “09100.077;
Keynotes - REVISE all Keynotes “09250.09” to read “09100.09”;

Sheet A-101; ARCHITECTURAL; Code Compliance Plan

Occupant Load Per Exit Door Table - REVISE “Actual Load” numbers as follows:
Exit A- 49 persons, Exit B- 4 persons, Exit D- 13 persons, Exit F- 4 persons, Exit J- 4 persons, Exit K-
14 persons, Exit L- 37 persons;

1/A-101 Plan

- REVISE Fire Rating on Hydraulics Room-133 (interior partitions) to 2-hour rated construction;

- PROVIDE 1-hour Fire Rated Construction on all interior partitions of rooms: CBT Learning Center-
114, MCCT/RDS-117, WST LS Room-119 and WST Motion Bay-134 (all partitions not already rated);
- DELETE text “2A:10B:C” by Fire Extinguisher Location symbols;

Keyed Notes Legend — REVISE Keynote 10520.04- Delete text “ABC 20#” and replace with “20A-
120B:C”;

Sheet AS101; ARCHITECTURAL; Site Plan

1/AS101 Plan

- PROVIDE a stand-alone “Military Facility Sign Type B3” sign (discussed as “E14” on sheet AG101)
2.5M North of the new North Parking/Drop-off Site Access Drive and 7.2M West of Vandenberg
Avenue; Orient sign text faces to face North and South (see Figure 2.39 “Military Facility Sign
Visibility,” p.35 AFP 32-1097); Be cognizant of the conduit bank slab in this area; As an alternative,
move the sign further away from the street and from the entry way;

Sheet AG101; ARCHITECTURAL,; Signage Plan & Details
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g.)

h.)

i)

k.)

a.)
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1/AG101 Plan - REVISE note next to the E14 Sign Designation to read: “SEE SHEET AS101 FOR
EXACT LOCATION OF THIS EXTERIOR SIGN”;
ADD General Notes as follows:
2. Refer Specification Section 10430 for Exterior Signage Graphic Detalils;
3. Refer Specification Section 10440 for Interior Sighage Graphic Details;

Sheet AE102; ARCHITECTURAL,; Roof Plan
Keynote 13100.01- EDIT Keynote to read: “ACTUAL LOCATION OF AIR TERMINALS ARE SHOWN
ON ES103 AND/OR (IF NECESSARY) ANY SUBSEQUENT COMMENTS BY THE ELECTRICAL
ENGINEER?”;
PROVIDE roof slope and slope direction indications on Roof Plan. All roof slopes are the same
(104.5 : 300) except in two locations. The two (North & South) ends of the long low-bay roof mass
slope at 115.8 : 300. The Mechanical Dormer at the Southwest corner of the building slopes to the
West at 6.2 : 300.

Sheet AE201; ARCHITECTURAL,; Building Elevations
PROVIDE two section cuts.
- 1/AE201 East Elevation — LOCATE a section 7/AE501 (pointed downward) at the glazing band
(below the roof and above the brick) of the high-bay volume through grids 3.9&4.
- 2/AE201 North Elevation — LOCATE a section 1 sim./AE402 (pointed left or east) at the glazing wall
of the low-bay construction between grids C&D.

Extend the heights of all steel doors and frames 200mm to the base of the top soldier course band of
brick. One course of soldier course brick to be removed at all steel doors and frame locations;

Sheet AE301; ARCHITECTURAL,; Building Sections

PROVIDE overall roof ridge dimensions on both building sections- 1/AE301 (15700) and 2/AE301
(7100).

RELOCATE cross bracing shown in lower bay between Grids B and D to bay directly above.
Sheet AE401; ARCHITECTURAL; Wall Sections

EDIT detail bubble 8/AE403 to read 8/AE502;
Sheet AE402; ARCHITECTURAL; Wall Sections

DELETE the word “RIDGE” from the T.O.S. dimension in Wall Section 2/AE402;
Sheet AE502; ARCHITECTURAL; Wall Section Details

PROVIDE a keynote indicating the use of an “lce Shield Membrane” at all eave conditions (details
1&8/AE502). Keynote to reference Spec Section 07412.

Sheet AE503; ARCHITECTURAL; Wall Section Details

CHANGE detail for “Pre-formed Metal Z-Clip”, 07412.14 seen in Detail 9/AE503. Increase the size of
the z-clip such that the bottom leg extends all the way to the metal deck. This clip will now span the



1)

m.)

n.)

3.)
a.)
b.)
c.)

d.)
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entire depth of the rigid insulation boards (typical through-out roofing system). This detail is indicated
in other Wall Section Details on Sheets AE-302 & AE-502.

Sheet AE505; ARCHITECTURAL; Window Details
REPLACE keynote 07210.04 in Detail 11/AE505 with 06100.09.
Sheet AE701; ARCHITECTURAL; Reflected Ceiling Plan & Details

ADD Keynote 06100.15 to read: “Provide continuous 75 mm Foil Faced Batt Insulation inlayed above
ceiling tiles in this room.” Locate this note in Rooms 130 & 131.

Sheet AE802; ARCHITECTURAL; Interior Elevations, Millwork Sections & Details

PROVIDE Keynote 05500.36 to read: “METAL ACCESS DOOR.” Note these doors in Detail 6/AE101
next to the Handicap Toilet & Detail 9/AE101 below the sink.

PROVIDE additional Section Cut (referencing Detail 12/AE802) @ light coves above sinks and above
toilets in Detail 9/AE101. Base of light coves to be 7250 mm A.F.F.

CHANGE all detail bubbles on Sheet AE802 that read “AE101” to read “AE802.”
Sheet IN601; INTERIORS; Material/Color Schedule & Room Finish Schedule

In the Material and Color Schedule- Composite Aluminum Metal Panels; Color/Description;
REPLACE #20062 with #33617.

ADD note 16 to Material & Color Schedule to read: “16. Exterior paint color varies to match color of
surrounding materials. Contractor to contact Architect for paint color direction prior to application.”

ADD note 17 to Material & Color Schedule to read: "17. All painted materials and equipment on
exterior of facility shall be painted in a color to meet McGuire AFB Standard colors.”

ADD note 17 to Room Finish Schedule to read: “17. Provide continuous 75mm Foil-Faced Sound
Batts inlayed above ceiling tiles in this room.” Locate Note #17 in Rooms 130 & 131.

The following DRAWINGS have been REVISED and REISSUED:

Sheet AE101, ARCHITECTURAL, Ground Floor Plan & Partition Types
Sheet AE102, ARCHITECTURAL, Roof Plan
Sheet AE601, ARCHITECTURAL, Door Schedule, Door Types & Frame Types

Sheet AE801, ARCHITECTURAL, Enlarged Plans & Miscellaneous Details

SPECIFICATIONS

1)

The following SPECIFICATIONS have been REVISED but not REISSUED.

Section 07412A, Non-Structural Metal Roofing

Add to Paragraph 2.1, after the first sentence, the following.
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"Color shall be a custom color to match McGuire AFB Standard colors.”

Add to Paragraph 3.2.3, the following.

"Rubberized underlayment shall be laid over the rigid board insulation and roofing felt at the eave from
edge of roof to a minimum of 600 mm in board of the exterior wall. Peel release paper from underside of

roll and press underlayment into place to assure full adherence to the substrate.”

Section 07414, Composite Metal Panels

DELETE Paragraph 2.3.1 and replace with the following.

"A custom color to match McGuire AFB Standard colors."

Section 08110, Steel Doors and Frames

ADD to Paragraph 2.7, the following:

"Provide 1.9 mm thick steel with galvanized finish for exterior frames, and 1.6 mm thick steel for interior
frames, including fire-rated glazed frames."

Section 08710, Door Hardware

CHANGE number of hinges on Hardware Sets 01, 02, and 05 from 6 to 8.

CHANGE number of hinges on Hardware Sets 03 and 04 from 3 to 4.

CHANGE Flush Bolts on Hardware Set: 05 as follows:

"2 EA FLUSH BOLT LO4081 (600 mm TOP BOLT) 626 ANS"
DELETE from Hardware Set: 06, Doors 114A, and 114B and move doors to Hardware Set: 08.

REVISE Hardware Set: 07 as follows:

"DOOR NUMBER:
117A

EACH TO HAVE:

8 EA HINGE A8111 626 ANS
1 SET AUTO BOLTS TYPE 25 626 ANS
1 EA DUSTPROOF STRIKE LO4021 626 ANS
1 EA KEY X TT LOCK 35H7-FW-15J 626 BES
1 EA COORDINATOR TYPE 21 626 ANS
2 EA CLOSER C0O2011 689 ANS
2 EA  KICKPLATE J102 630 ANS
2 EA FLOOR STOP LO2141 626 ANS
2 EA SILENCER LO3011 626 ANS"
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DELETE from Hardware Set: 11, Door 134A and CHANGE Flushbolts as follows:
"1 SET AUTO BOLTS TYPE 25 626 ANS"
ADD new Hardware Set: 14 as follows:
"HW SET: 14
DOOR NUMBER:
134A
EACH TO HAVE:
8 EA HINGE A8111 626 ANS
1 SET AUTO BOLTS TYPE 25 626 ANS
1 EA DUSTPROOF STRIKE LO4021 626 ANS
1 EA STOREROOM LOCK 35H7-EW-15J 626 BES
1 EA COORDINATOR TYPE 21 626 ANS
2 EA CLOSER C02011 689 ANS
2 EA KICKPLATE J102 630 ANS
2 EA FLOOR STOP LO2141 626 ANS
2 EA SILENCER LO3011 626 ANS"

Section 08810A, Glass and Glazing

ADD new Paragraph 2.7 as follows:
"2.7 FIRE-RATED GLASS

Fire-rated glass shall be conform to WHI-495-0896 for one-hour rating. Fire-rated glass shall be
permanently labeled with appropriate testing agency marks. Marks shall be near edges of glass to be
able to be hidden by the glazing shop. Where safety glass is required, glass shall meet the
requirements of ANSI Z97.1 and 16 CFR 1201 (Category 1). Suggested products are Premium
FireLite (5 mm) and FireLite Plus (8 mm) by Technical Glass Products, (800) 426-0279, and Superlite
[-XL (6 mm) by SAFTI, (888) 653-3333."

ADD to Paragraph 3.2 as follows:

"Install fire-rated glass in openings in fire-rated walls and doors in accordance with manufacturer's
recommendations."

Section 09900, Paints and Coatings

ADD the following after Paragraph 1.9, second sentence:
"All exterior colors shall be custom colors to match McGuire AFB Standard colors."
ADD the following subparagraph to Paragraph 1.10.1.1:

"a. All unfinished exterior items, or prefinished exterior items not painted McGuire AFB Standard colors,
shall be painted or repainted a custom color to match McGuire AFB Standard colors.”
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DELETE subparagraph 1.10.2.e in its entirety and REPLACE with the following:

"e. Hardware, fittings, and other factory finished items, unless indicated otherwise."

Section 10520, Fire Extinguishers, Cabinets and Accessories

DELETE Paragraph 2.2.2 and replace with the following:

"UL-rated 20-A:120-B:C, 9 kg nominal capacity, with siliconized monoammonium phosphate-based dry
chemical in enameled-steel container. Provide in Hall 136."

ADD new Paragraph 2.2.3 as follows:
2.2.3 Regular Purpose Dry-Chemical Type in Steel Container

"UL-rated 120-B:C, 9 kg nominal capacity, with siliconized sodium bicarbonate-based dry chemical in
enameled-steel container. Provide in WST Motion Bay 134."

ADD to Paragraph 2.3.2 the following:

"Provide cabinets of the same size for both types of extinguishers."
REVISE Paragraph 2.3.2.1 to read as follows:

"114 mm."

DELETE Paragraph 2.3.3 and Subparagraph 2.3.3.1.

DELETE Subparagraph 2.3.7.1.2.

END OF ARCHITECTURAL SECTION
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FIRE PROTECTION

DRAWINGS

1.) The following DRAWINGS have been REVISED and REISSUED:

a) Sheet FX101, Fire Protection Plan

END OF FIRE PROTECTION SECTION
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PLUMBING

DRAWINGS

1.) The following DRAWINGS have been REVISED and REISSUED:

a) Sheet PP101, Sanitary and Domestic Water Piping Plan
b) Sheet P-601, Schedules & Details
c) Sheet P-602, Plumbing Riser Diagram

END OF PLUMBING SECTION
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MECHANICAL

DRAWINGS

1.) The following DRAWINGS have been REVISED and REISSUED:

a) Sheet MH101, Zoning Plan & Air Riser Diagram
b) Sheet MH102, Floor Plan

c) Sheet MH103, Piping Floor Plan

d) Sheet MP601, Chilled Water Riser Diagram

e) Sheet MP602, Hot Water Riser Diagram

f) Sheet MI101, Details

0) Sheet M-502, Details

h) Sheet M-601, Schedules

END OF MECHANICAL SECTION
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ELECTRICAL

DRAWINGS

1.) The following DRAWINGS have been REVISED but not REISSUED:

a) Refer to Sheet EO01, ELECTRICAL SYMBOLS: ADD Symbol for the Light Lowering System
Control Panel, which is an “Sc”.

b) Refer to Sheet T501, TELECOMMUNICATION EQUIPMENT RACK: Move four 48-port Patch
panels down 2 rack-units and add two cable management units one for the first four 48-port patch
panels and one for the last four.

c) Refer to Sheet FA101, Note 2: DELETE existing note.

d) Refer to Sheet FA101, Note 6: RENAME existing note to Note 2.

2.) The following DRAWINGS have been REVISED and REISSUED:

a) Sheet ED101, Demolition Site Plan
b) Sheet ES101, Site Plan

c) Sheet EL101, Lighting Plan

d) Sheet EP101, Power Plan

e) Sheet EP601, Panel Schedules

f) Sheet EP602, Single Line Diagram
o)) Sheet ES502, Details

END OF ELECTRICAL SECTION
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TELECOMMUNICATIONS

DRAWINGS

1.) The following DRAWINGS have been REVISED and REISSUED:

a) Sheet TN101, Communications System Floor Plan

END OF TELECOMMUNICATIONS SECTION

(End of Summary of Changes)
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SECTI ON 01355

ENVI RONVENTAL PROTECTI ON
10/ 00

PART 1 GENERAL

1

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

U S. AR FORCE (USAF)
AFl  32-1053 Pest Managenent Program

U S. ARMY (DA)
AR 200-5 Pest Managenent

U.S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

33 CFR 328 Definitions

40 CFR 68 Chemical Accident Prevention Provisions

40 CFR 152 - 186 Pesti ci de Programns

40 CFR 260 Hazar dous Waste Managenent System General

40 CFR 261 Identification and Listing of Hazardous Waste

40 CFR 262 St andards Applicable to Generators of
Hazar dous Waste

40 CFR 279 St andards for the Managenent of Used G|

40 CFR 302 Desi gnati on, Reportable Quantities, and
Notification

40 CFR 355 Enmer gency Pl anning and Notification

49 CFR 171 - 178 Hazardous Materials Regul ations

U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) U.S. Arnmy Corps on Engineers Safety
and Heal th Requirenents Manua

VETLAND MANUAL Cor ps of Engi neers Wetlands Delineation
Manual Techni cal Report Y-87-1

2 DEFI NI TI ONS
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PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY

1

MCGUI RE AFB, NEW JERSEY

2.1 Envi ronnental Pol |l ution and Damage

Environmental pollution and damage is the presence of chem cal, physical, or
bi ol ogi cal el enents or agents which adversely affect human health or

wel fare; unfavorably alter ecol ogi cal bal ances of inportance to human life;
af fect other species of inportance to humanki nd; or degrade the environnent
aesthetically, culturally and/or historically.

. 2.2 Envi ronnent al Protection

Envi ronmental protection is the prevention/control of pollution and habitat
di sruption that may occur to the environment during construction. The
control of environnmental pollution and damage requires consideration of

| and, water, and air; biological and cultural resources; and includes
managenment of visual aesthetics; noise; solid, chem cal, gaseous, and liquid
waste; radiant energy and radi oactive material as well as other pollutants.

.2.3 Contractor GCenerated Hazardous Waste

Contractor generated hazardous waste neans materials that, if abandoned or
di sposed of, may nmeet the definition of a hazardous waste. These waste
streans woul d typically consist of nmaterial brought on site by the
Contractor to execute work, but are not fully consuned during the course of
construction. Exanples include, but are not |limted to, excess paint
thinners (i.e. nmethyl ethyl ketone, toluene etc.), waste thinners, excess
pai nts, excess solvents, waste solvents, and excess pesticides, and
cont am nat ed pestici de equi pnent rinse water

. 2.4 Install ati on Pest Management Coordi nator

Installation Pest Managenent Coordinator (IPMC) is the individual officially
designated by the Installation Comander to oversee the Installation Pest
Managenment Program and the Installation Pest Managenent Pl an

.2.5 Land Application for Discharge Water

The term "Land Application" for discharge water inplies that the Contractor
shal | discharge water at a rate which allows the water to percolate into the
soil. No sheeting action, soil erosion, discharge into storm sewers,

di scharge into defined drai nage areas, or discharge into the "waters of the
United States" shall occur. Land Application shall be in conpliance with
all applicable Federal, State, and local |aws and regul ati ons.

.2.6 Pesti ci de

Pesticide is defined as any substance or m xture of substances intended for
preventing, destroying, repelling, or mtigating any pest, or intended for
use as a plant regulator, defoliant or desiccant.

2.7 Pest s

The term "pests" neans arthropods, birds, rodents, nematodes, fungi
bacteria, viruses, algae, snails, marine borers, snakes, weeds and ot her
organi sns (except for human or ani mal di sease-causi ng organi sns) that
adversely affect readiness, nilitary operations, or the well-being of
personnel and aninmals; attack or damege real property, supplies, equipnent,
or vegetation; or are otherw se undesirable
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1.2.8 Sur face Di scharge

The term "Surface Di scharge” inplies that the water is discharged with
possi bl e sheeting action and subsequent soil erosion may occur. Waters that
are surface discharged nmay terninate in drainage ditches, storm

sewers, creeks, and/or "waters of the United States" and would require a
permt to discharge water fromthe governi ng agency.

1.2.9 Waters of the United States

Al'l waters which are under the jurisdiction of the Clean Water Act, as
defined in 33 CFR 328

1.2.10 Wet | ands

Wet | ands nmeans those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that
under normal circunstances do support, a preval ence of vegetation typically
adapted for life in saturated soil conditions. Wetlands generally include
swanps, marshes, and bogs. O ficial determ nation of whether or not an area
is classified as a wetland nust be done in accordance with WETLAND NMANUAL

1.3 GENERAL REQUI REMENTS

The Contractor shall minimze environnental pollution and danage that may
occur as the result of construction operations. The environnmental resources
wi thin the project boundaries and those affected outside the linmts of
permanent work shall be protected during the entire duration of this
contract. The Contractor shall conmply with all applicable environmenta
Federal, State, and local laws and regulations. The Contractor shall be
responsi ble for any delays resulting fromfailure to conply with

envi ronnental |aws and regul ati ons.

1.4 SUBCONTRACTORS
The Contractor shall ensure conmpliance with this section by subcontractors.
1.5 PAYMENT

No separate paynent will be nmade for work covered under this section. The
Contractor shall be responsible for paynent of fees associated with

envi ronnental permits, application, and/or notices obtained by the
Contractor. All costs associated with this section shall be included in the
contract price. The Contractor shall be responsible for paynent of al
fines/fees for violation or non-conpliance with Federal, State, Regional and
| ocal |aws and regul ations.

1.6 SUBM TTALS

Governnent approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD-01 Preconstruction Submttals
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Envi ronnental Protection Plan; G
The environnental protection plan.
7 ENVI RONMENTAL PROTECTI ON PLAN

Prior to comencing construction activities or delivery of materials to the
site, the Contractor shall subnit an Environnmental Protection Plan for

revi ew and approval by the Contracting O ficer. The purpose of the
Environnmental Protection Plan is to present a conprehensive overview of
known or potential environnental issues which the Contractor nust address
during construction. Issues of concern shall be defined within the

Envi ronmental Protection Plan as outlined in this section. The Contractor
shal|l address each topic at a |l evel of detail comensurate with the

envi ronnental issue and required construction task(s). Topics or issues
which are not identified in this section, but which the Contractor considers
necessary, shall be identified and discussed after those itens formally
identified in this section. Prior to submittal of the Environmenta
Protection Plan, the Contractor shall neet with the Contracting O ficer for
the purpose of discussing the inplenentation of the initial Environnmenta
Protection Plan; possible subsequent additions and revisions to the plan

i ncluding any reporting requirenments; and nethods for administration of the
Contractor's Environnental Plans. The Environnental Protection Plan shal
be current and nmintained onsite by the Contractor

7.1 Conpl i ance

No requirenent in this Section shall be construed as relieving the
Contractor of any applicable Federal, State, and | ocal environnmenta
protection |laws and regulations. During Construction, the Contractor shal
be responsible for identifying, inplenenting, and submitting for approva
any additional requirenents to be included in the Environnmental Protection
Pl an.

. 7.2 Contents

The environmental protection plan shall include, but shall not be limted
to, the follow ng:

a. Nane(s) of person(s) within the Contractor's organi zati on who
i s(are) responsible for ensuring adherence to the Environnental
Protection Pl an.

b. Name(s) and qualifications of person(s) responsible for manifesting
hazar dous waste to be renmoved fromthe site, if applicable.

c. Nane(s) and qualifications of person(s) responsible for training
the Contractor's environnental protection personnel.

d. Description of the Contractor's environnental protection personne
training program

e. An erosion and sedi ment control plan which identifies the type and
| ocation of the erosion and sedi ment controls to be provided. The plan
shall include nonitoring and reporting requirenments to assure that the
control nmeasures are in conpliance with the erosion and sedi nent
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control plan, Federal, State, and local |aws and regulations. A Storm
Wat er Pollution Prevention Plan (SWPPP) may be substituted for this
pl an.

f. Draw ngs showi ng |ocations of proposed tenporary excavati ons or
enbanknents for haul roads, stream crossings, material storage areas,
structures, sanitary facilities, and stockpiles of excess or spoi

mat eri al s i ncluding methods to control runoff and to contain naterials
on the site.

g. Traffic control plans including neasures to reduce erosion of
tenmporary roadbeds by construction traffic, especially during wet
weat her. Plan shall include neasures to mnimze the amount of nud
transported onto paved public roads by vehicles or runoff.

h. Wrk area plan showi ng the proposed activity in each portion of the
area and identifying the areas of limted use or nonuse. Plan should

i nclude nmeasures for marking the limts of use areas including nethods
for protection of features to be preserved within authorized work

ar eas.

i. Drawing showi ng the | ocation of borrow areas.

j. The Spill Control plan shall include the procedures, instructions,
and reports to be used in the event of an unforeseen spill of a
substance regul ated by 40 CFR 68, 40 CFR 302, 40 CFR 355, and/or
regul ated under State or Local |laws and regulations. The Spill Contro

Pl an suppl enents the requirenments of EM 385-1-1. This plan shal
i nclude as a m ni num

1. The nane of the individual who will report any spills or
hazar dous substance rel eases and who will follow up with conplete
docunentation. This individual shall imrediately notify the

Contracting Officer in addition to the legally required Federal
State, and |l ocal reporting channels (including the Nationa
Response Center 1-800-424-8802) if a reportable quantity is

rel eased to the environment. The plan shall contain a |list of the
requi red reporting channels and tel ephone nunbers.

2. The name and qualifications of the individual who will be
responsi bl e for inplenenting and supervising the contai nnent and
cl eanup.

3. Training requirenents for Contractor's personnel and nethods of
acconpl i shing the training.

4. Alist of materials and equi pnent to be inmmedi ately avail able
at the job site, tailored to cleanup work of the potenti al
hazard(s) identified.

5. The nanmes and | ocations of suppliers of containnent materials
and | ocations of additional fuel oil recovery, cleanup
restoration, and nmaterial-placenment equi prent available in case of
an unforeseen spill emergency.

6. The methods and procedures to be used for expeditious
cont am nant cl eanup.
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k. A non-hazardous solid waste disposal plan identifying methods and
| ocations for solid waste disposal including clearing debris. The plan
shal |l include schedules for disposal. The Contractor shall identify
any subcontractors responsible for the transportation and di sposal of
solid waste. Licenses or permts shall be submitted for solid waste
di sposal sites that are not a conmercial operating facility. Evidence
of the disposal facility's acceptance of the solid waste shall be
attached to this plan during the construction. The Contractor shal
attach a copy of each of the Non-hazardous Solid Waste Di version
Reports to the disposal plan. The report shall be submitted on the
first working day after the first quarter that non-hazardous solid
wast e has been di sposed and/or diverted and shall be for the previous
quarter (e.g. the first working day of January, April, July, and
October). The report shall indicate the total anmpunt of waste
generated and total anmount of waste diverted in cubic neters or tons
along with the percent that was diverted.

. Arecycling and solid waste minimzation plan with a |ist of
measures to reduce consunption of energy and natural resources. The
pl an shall detail the Contractor's actions to comply with and to
participate in Federal, State, Regional, and | ocal governnment sponsored
recycling prograns to reduce the volune of solid waste at the source.

m An air pollution control plan detailing provisions to assure that
dust, debris, materials, trash, etc., do not becone air borne and
travel off the project site.

n. A contam nant prevention plan that: identifies potentially

hazar dous substances to be used on the job site; identifies the

i ntended actions to prevent introduction of such materials into the
air, water, or ground; and details provisions for conpliance with
Federal, State, and local |laws and regul ations for storage and handling
of these materials. |n accordance with EM 385-1-1, a copy of the

Mat eri al Safety Data Sheets (MSDS) and the maxi mum quantity of each
hazardous material to be on site at any given tinme shall be included in
t he contami nant prevention plan. As new hazardous materials are
brought on site or renoved fromthe site, the plan shall be updated.

0. A waste water managenent plan that identifies the nmethods and
procedures for managenent and/or discharge of waste waters which are
directly derived fromconstruction activities, such as concrete curing
wat er, clean-up water, dewatering of ground water, disinfection water,

hydrostatic test water, and water used in flushing of lines. |If a
settling/retention pond is required, the plan shall include the design
of the pond including drawi ngs, renmoval plan, and testing requirenents
for possible pollutants. [If land application will be the nethod of

di sposal for the waste water, the plan shall include a sketch show ng
the location for |and application along with a description of the
pretreatment nethods to be inplenented. |f surface discharge will be

the nethod of disposal, a copy of the pernit and associ ated docunents
shall be included as an attachment prior to discharging the waste
water. |If disposal is to a sanitary sewer, the plan shall include
docunent ation that the Waste Water Treatnent Plant Operator has
approved the flow rate, volune, and type of discharge.
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p. A historical, archaeological, cultural resources biol ogica
resources and wetl ands plan that defines procedures for identifying and
protecting historical, archaeol ogical, cultural resources, biologica
resources and wetl ands known to be on the project site: and/or
identifies procedures to be followed if historical archaeol ogi cal
cultural resources, biological resources and wetl ands not previously
known to be onsite or in the area are discovered during construction
The plan shall include nmethods to assure the protection of known or

di scovered resources and shall identify lines of conmunication between
Contractor personnel and the Contracting O ficer.

g. A pesticide treatnment plan shall be included and updated, as

i nformati on becones available. The plan shall include: sequence of
treatment, dates, tines, |locations, pesticide trade nane, EPA

regi stration nunbers, authorized uses, chenical conposition

formul ation, original and applied concentration, application rates of
active ingredient (i.e. pounds of active ingredient applied), equipnent
used for application and calibration of equipnment. The Contractor is
responsi ble for Federal, State, Regional and Local pest managenent
record keeping and reporting requirenents as well as any additiona
Installation Project Ofice specific requirenents. The Contract or
shall follow AFI 32-1053 Sections 3.4.13 and 3.4.14 for data required
to be reported to the Installation.

7.3 Appendi x

Copies of all environmental permits, pernmt application packages, approvals
to construct, notifications, certifications, reports, and term nation
docunents shall be attached, as an appendi x, to the Environnmental Protection
Pl an.

.8 PROTECTI ON FEATURES

Thi s paragraph supplenents the Contract Cl ause PROTECTI ON OF EXI STI NG
VECGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND | MPROVEMENTS. Prior to
start of any onsite construction activities, the Contractor and the
Contracting Oficer shall make a joint condition survey. |Inmmediately
follow ng the survey, the Contractor shall prepare a brief report including
a plan describing the features requiring protection under the provisions of
the Contract Cl auses, which are not specifically identified on the draw ngs
as environnmental features requiring protection along with the condition of
trees, shrubs and grassed areas inmediately adjacent to the site of work and
adj acent to the Contractor's assigned storage area and access route(s), as
applicable. This survey report shall be signed by both the the Contractor
and the Contracting O ficer upon nutual agreenent as to its accuracy and
conpl eteness. The Contractor shall protect those environnmental features

i ncluded in the survey report and any indicated on the draw ngs, regardless
of interference which their preservation may cause to the Contractor's work
under the contract.

.9 SPECI AL ENVI RONVENTAL REQUI REMENTS

The Contractor shall conply with the special environnmental requirenents for
the Burlington County Soil Conservation District, the New Jersey Departnent
of Environnental Protection, Pinelands District, and Base Civil Engineering
- Environnental Division.
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10 ENVI RONVENTAL ASSESSMENT OF CONTRACT DEVI ATI ONS

Any devi ations, requested by the Contractor, fromthe draw ngs, plans and
speci fications which may have an environmental inpact will be subject to
approval by the Contracting Oficer and nmay require an extended review,
processi ng, and approval time. The Contracting O ficer reserves the right
to disapprove alternate nethods, even if they are nore cost effective, if
the Contracting O ficer deternmines that the proposed alternate nmethod will
have an adverse environnental inpact.

.11 NOTI FI CATI ON

The Contracting Oficer will notify the Contractor in witing of any
observed nonconpliance with Federal, State or local environmental |aws or
regul ations, pernmits, and other elenents of the Contractor's Environnental
Protection plan. The Contractor shall, after receipt of such notice, inform
the Contracting O ficer of the proposed corrective action and take such
action when approved by the Contracting O ficer. The Contracting Oficer
may issue an order stopping all or part of the work until satisfactory
corrective action has been taken. No time extensions shall be granted or
equi tabl e adjustnments allowed to the Contractor for any such suspensions.
This is in addition to any other actions the Contracting Oficer nay take
under the contract, or in accordance with the Federal Acquisition Regulation
or Federal Law.

PART 2  PRODUCTS (NOT USED)

PART 3 EXECUTI ON

3.

3.

1 LAND RESOURCES

The Contractor shall confine all activities to areas defined by the draw ngs
and specifications. Prior to the beginning of any construction, the
Contractor shall identify any |and resources to be preserved within the work
area. Except in areas indicated on the drawi ngs or specified to be cleared,
the Contractor shall not renobve, cut, deface, injure, or destroy |and
resources including trees, shrubs, vines, grasses, topsoil, and land forns
wi t hout approval. No ropes, cables, or guys shall be fastened to or
attached to any trees for anchorage unless specifically authorized. The
Contractor shall provide effective protection for |and and vegetation
resources at all tines as defined in the foll ow ng subparagraphs. Stone,
soil, or other materials displaced into uncleared areas shall be renoved by
the Contractor.

1.1 Wrk Area Linmts

Prior to comencing construction activities, the Contractor shall mark the
areas that need not be disturbed under this contract. Isolated areas within
the general work area which are not to be disturbed shall be marked or
fenced. Monunments and markers shall be protected before construction
operations conmence. \Were construction operations are to be conducted
during darkness, any markers shall be visible in the dark. The Contractor's
personnel shall be know edgeabl e of the purpose for marking and/or
protecting particul ar objects.

1.2 Landscape
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Trees, shrubs, vines, grasses, land forns and other |andscape features

i ndi cated and defined on the drawi ngs to be preserved shall be clearly
identified by marking, fencing, or wapping with boards, or any other
approved techni ques. The Contractor shall restore |andscape features
damaged or destroyed during construction operations outside the limts of
the approved work area

3.1.3 Er osi on and Sedi nent Controls

The Contractor shall be responsible for providing erosion and sedi nent
control measures in accordance with Federal, State, and |local |aws and
regul ati ons. The erosion and sedi nent controls sel ected and nmi ntai ned by
the Contractor shall be such that water quality standards are not viol ated
as a result of the Contractor's construction activities. The area of bare
soil exposed at any one tinme by construction operations should be kept to a
m nimum The Contractor shall construct or install tenporary and pernanent
erosi on and sedi nent control best nmnagenment practices (BMPs) in accordance
with the Burlington County Soil Conservation District. BMPs may include,
but not be limted to, vegetation cover, stream bank stabilization, slope
stabilization, silt fences, construction of terraces, interceptor channels,
sedi nent traps, inlet and outfall protection, diversion channels, and

sedi ment ati on basins. Any tenporary neasures shall be renpoved after the area
has been stabilized

3.1.4 Contractor Facilities and Wrk Areas

The Contractor's field offices, staging areas, stockpile storage, and
tenporary buildings shall be placed in areas designated on the draw ngs or
as directed by the Contracting O ficer. Tenporary novenent or relocation of
Contractor facilities shall be made only when approved. Erosion and

sedi ment controls shall be provided for on-site borrow and spoil areas to
prevent sedinment fromentering nearby waters. Tenporary excavation and
enbanknents for plant and/or work areas shall be controlled to protect

adj acent areas.

3.2 WATER RESOURCES

The Contractor shall nonitor construction activities to prevent pollution of
surface and ground waters. Toxic or hazardous chem cal s shall not be
applied to soil or vegetation unless otherw se indicated. All water areas
affected by construction activities shall be nonitored by the Contractor

For construction activities imediately adjacent to inpaired surface waters,
the Contractor shall be capable of quantifying sedinent or pollutant | oading
to that surface water when required by State or Federally issued Cl ean Water
Act permts.

3.2.1 Wet | ands

The Contractor shall not enter, disturb, destroy, or allow discharge of
contami nants into any wetl ands.

3.3 Al R RESOURCES
Equi pmrent operation, activities, or processes performed by the Contractor

shall be in accordance with all Federal and State air em ssion and
performance | aws and standards.
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3.1 Particul at es

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; shall be controlled at all tinmes, including
weekends, holidays and hours when work is not in progress. The Contractor
shall maintain excavations, stockpiles, haul roads, permanent and tenporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free from particul ates which woul d
cause the Federal, State, and local air pollution standards to be exceeded
or which woul d cause a hazard or a nuisance. Sprinkling, chemical treatnent
of an approved type, or other nmethods will be permtted to contro
particulates in the work area. Sprinkling, to be efficient, nust be
repeated to keep the disturbed area danp at all tinmes. The Contractor nust
have sufficient, conpetent equi pnent available to acconplish these tasks.
Particul ate control shall be perfornmed as the work proceeds and whenever a
particul ate nui sance or hazard occurs. The Contractor shall conply with al
State and local visibility regul ations.

.3.2 Odor s

Qdors from construction activities shall be controlled at all tines. The
odors shall not cause a health hazard and shall be in conpliance with State
regul ati ons and/or | ocal ordinances.

.3.3 Sound | ntrusions

The Contractor shall keep construction activities under surveillance and
control to minimze environnment damage by noise. The Contractor shal
conmply with the provisions of the State of New Jersey rul es.

.3.4 Bur ni ng

Burni ng shall be prohibited on the Governnent prem ses

.4 CHEM CAL MATERI ALS MANAGEMENT AND WASTE DI SPOSAL

Di sposal of wastes shall be as directed below, unless otherw se specified in
ot her sections and/or shown on the draw ngs.

. 4.1 Sol i d Wast es

Solid wastes (excluding clearing debris) shall be placed in containers which
are enptied on a regular schedule. Handling, storage, and disposal shall be
conducted to prevent contam nation. Segregation neasures shall be enpl oyed
so that no hazardous or toxic waste will becone co-ningled with solid waste.
The Contractor shall transport solid waste off Government property and

di spose of it in compliance with Federal, State, and | ocal requirenents for
solid waste disposal. A Subtitle D RCRA permitted |andfill shall be the

m ni nrum acceptable off-site solid waste di sposal option. The Contractor
shall verify that the selected transporters and disposal facilities have the
necessary pernmts and |licenses to operate.

. 4.2 Cheni cal s and Chem cal Wastes

Cheni cal s shall be di spensed ensuring no spillage to the ground or water
Periodi c inspections of dispensing areas to identify |eakage and initiate
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corrective action shall be performed and docunented. This docunentation
will be periodically reviewed by the Government. Chenical waste shall be
collected in corrosion resistant, conpatible containers. Collection druns
shall be nobnitored and renoved to a staging or storage area when contents
are within 150 mm of the top. Wistes shall be classified, nanaged,
stored, and di sposed of in accordance with Federal, State, and local |aws
and regul ati ons.

3.4.3 Contractor GCenerated Hazardous Wastes/ Excess Hazardous Materials

Hazar dous wastes are defined in 40 CFR 261, or are as defined by applicable
State and | ocal regul ations. Hazardous materials are defined in 49 CFR 171
- 178. The Contractor shall, at a mnimum manage and store hazardous waste
in conpliance with 40 CFR 262 and shall nmanage and store hazardous waste in
accordance with the hazardous waste managenment plan. The Contractor shal
take sufficient nmeasures to prevent spillage of hazardous and toxic

mat eri al s during dispensing. The Contractor shall segregate hazardous waste
fromother materials and wastes, shall protect it fromthe weat her by
placing it in a safe covered | ocation, and shall take precautionary measures
such as berm ng or other appropriate neasures agai nst accidental spillage
The Contractor shall be responsible for storage, describing, packaging,

| abel i ng, marking, and placardi ng of hazardous waste and hazardous materia
in accordance with 49 CFR 171 - 178, State, and local |aws and regul ations.
The Contractor shall transport Contractor generated hazardous waste off
Governnent property within 60 days in accordance with the Environnental
Protection Agency and the Departnent of Transportation |aws and regul ati ons.
The Contractor shall dispose of hazardous waste in conpliance with Federal
State and local |laws and regulations. Spills of hazardous or toxic
materials shall be immediately reported to the Contracting Officer and the
Facility Environmental Ofice. Cl eanup and cl eanup costs due to spills
shall be the Contractor's responsibility. The disposition of Contractor
gener ated hazardous waste and excess hazardous materials are the
Contractor's responsibility.

3.4.4 Fuel and Lubricants

Storage, fueling and | ubrication of equi pnent and notor vehicles shall be
conducted in a manner that affords the maxi mum protection against spill and
evaporation. Fuel, lubricants and oil shall be managed and stored in
accordance with all Federal, State, Regional, and |ocal |aws and

regul ations. Used |ubricants and used oil to be discarded shall be stored
in marked corrosion-resistant containers and recycled or disposed in
accordance with 40 CFR 279, State, and local |aws and regul ations. There
shall be no storage of fuel on the project site. Fuel nust be brought to
the project site each day that work is perforned. Storage of fuel on the
project site shall be accordance with all Federal, State, and |local |aws and
regul ati ons.

3.4.5 Wast e Water
Di sposal of waste water shall be as specified bel ow

a. Wiste water from construction activities, such as onsite materi al
processi ng, concrete curing, foundation and concrete clean-up
wat er used in concrete trucks, forms, etc. shall not be allowed to
enter water ways or to be discharged prior to being treated to
renove pollutants. The Contractor shall dispose of the
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construction rel ated waste water off-Covernnent property in
accordance with all Federal, State, Regional and Local |aws and
regul ati ons.

b. For discharge of ground water, the Contractor shall obtain a State
or Federal permt specific for punmping and di schargi ng ground water
prior to surface discharging.

c. Wiater generated fromthe flushing of |ines after disinfection or
disinfection in conjunction with hydrostatic testing shall be
di scharged into the sanitary sewer with prior approval and/or
notification to the Waste Water Treatment Plant's Operator

5 RECYCLI NG AND WASTE M NI M ZATI ON

The Contractor shall participate in State and | ocal governnent sponsored
recycling prograns.

.6 H STORI CAL, ARCHAEOLOG CAL, AND CULTURAL RESOURCES

If during excavation or other construction activities any previously

uni dentified or unanticipated historical, archaeol ogical, and cultura
resources are discovered or found, all activities that may damage or alter
such resources shall be tenporarily suspended. Resources covered by this
par agraph i nclude but are not limted to: any human skel etal renmins or

burials; artifacts; shell, mdden, bone, charcoal, or other deposits; rock
or coral alignnments, pavings, wall, or other constructed features; and any
i ndi cation of agricultural or other human activities. Upon such discovery
or find, the Contractor shall imediately notify the Contracting O ficer so

that the appropriate authorities nmay be notified and a determ nati on made as
to their significance and what, if any, special disposition of the finds
shoul d be made. The Contractor shall cease all activities that may result
in inpact to or the destruction of these resources. The Contractor shal
secure the area and prevent enployees or other persons fromtrespassing on
renovi ng, or otherw se di sturbing such resources.

.7 Bl OLOG CAL RESOURCES

The Contractor shall mnimze interference with, disturbance to, and damage
to fish, wildlife, and plants including their habitat. The Contractor shal
be responsible for the protection of threatened and endangered ani nal and
pl ant species including their habitat in accordance with Federal, State,
Regi onal , and | ocal |aws and regul ati ons.

.8 | NTEGRATED PEST MANAGEMENT

In order to minimze inpacts to existing fauna and flora, the Contractor,
through the Contracting O ficer, shall coordinate with the Installation Pest
Managenent Coordi nator (IPMC) at the earliest possible time prior to
pesticide application. The Contractor shall discuss integrated pest
managenent strategies with the IPMC or PPC and receive concurrence fromthe
| PMC or PPC through the COR prior to the application of any pesticide
associated with these specifications. Installation Project Ofice Pest
Managenment personnel shall be given the opportunity to be present at al
neeti ngs concerning treatnment neasures for pest or disease control and
during application of the pesticide. The use and managenent of pesticides
are regul ated under 40 CFR 152 - 186
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3.8.1 Pesticide Delivery and Storage

Pesticides shall be delivered to the site in the original, unopened
contai ners bearing |legible |abels indicating the EPA registration nunber and
the manufacturer's regi stered uses. Pesticides shall be stored according to
manuf acturer's instructions and under |ock and key when unattended

3.8.2 Qualifications

For the application of pesticides, the Contractor shall use the services of
a subcontractor whose principal business is pest control. The subcontractor
shall be licensed and certified in the state where the work is to be

per f or ned.

3.8.3 Pesti ci de Handl i ng Requirenents

The Contractor shall formulate, treat with, and di spose of pesticides and
associ ated containers in accordance with | abel directions and shall use the
cl ot hi ng and personal protective equi pment specified on the | abeling for use
during all phases of the application. Material Safety Data Sheets

(MsDS) shal | be available for all pesticide products.

3.8.4 Appl i cation

Pesticides shall be applied by a State Certified Pesticide Applicator in
accordance with EPA | abel restrictions and recommendation. The Certified
Applicator shall wear clothing and personal protective equipnent as
specified on the pesticide |abel. Water used for fornulating shall only
come fromlocations designated by the Contracting Oficer. The Contractor
shall not allow the equipnment to overflow. Prior to application of
pesticide, all equipnent shall be inspected for |eaks, clogging, wear, or
damage and shall be repaired prior to being used

3.9 PREVI QUSLY USED EQUI PMENT

The Contractor shall clean all previously used construction equi pment prior
to bringing it onto the project site. The Contractor shall ensure that the
equi pnent is free fromsoil residuals, egg deposits from plant pests,

noxi ous weeds, and plant seeds. The Contractor shall consult with the USDA
jurisdictional office for additional cleaning requirenents.

3.10 MAI NTENANCE OF POLLUTI ON FACI LI TI ES

The Contractor shall maintain permanent and tenporary pollution contro
facilities and devices for the duration of the contract or for that |ength
of time construction activities create the particular pollutant.

3.11 M LI TARY MUNI TI ONS
In the event the Contractor discovers or uncovers nilitary nunitions as
defined in 40 CFR 260, the Contractor shall immediately stop work in that

area and i mediately informthe Contracting O ficer.

3.12 TRAI NI NG OF CONTRACTOR PERSONNEL
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The Contractor's personnel shall be trained in all phases of environmenta
protection and pollution control. The Contractor shall conduct

environnental protection/pollution control neetings for all Contractor
personnel prior to commencing construction activities. Additional neetings
shal |l be conducted for new personnel and when site conditions change. The
training and neeting agenda shall include: nethods of detecting and

avoi ding pollution; fam liarization with statutory and contractual pollution
standards; installation and care of devices, vegetative covers, and
instruments required for nonitoring purposes to ensure adequate and

conti nuous environnental protection/pollution control; anticipated hazardous
or toxic chem cals or wastes, and other regul ated contam nants; recognition
and protection of archaeol ogical sites, artifacts, wetlands, and endangered
species and their habitat that are known to be in the area

3.13 POST CONSTRUCTI ON CLEANUP

The Contractor shall clean up all areas used for construction in accordance
with Contract Clause: "Cleaning Up". The Contractor shall, unless otherw se
instructed in witing by the Contracting Officer, obliterate all signs of
tenporary construction facilities such as haul roads, work area, structures,
foundations of tenporary structures, stockpiles of excess or waste
materials, and other vestiges of construction prior to final acceptance of
the work. The disturbed area shall be graded, filled and the entire area
seeded unl ess otherwi se indicated

-- End OF Section --
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SECTI ON 01356A

STORM WATER POLLUTI ON PREVENTI ON MEASURES
08/ 96

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4439 (1997) Standard Termni nol ogy for Geosynthetics

ASTM D 4491 (1996) Water Pernmeability of Geotextiles by
Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength of
Geotextiles

ASTM D 4632 (1991; R 1996)) Grab Breaking Load and
El ongati on of Geotextiles

ASTM D 4751 (1995) Determ ning Apparent Opening Size of a
Ceotextile

ASTM D 4873 (1995) Identification, Storage, and Handling
of Geosynthetic Rolls

.2 GENERAL

The Contractor shall inplenment the stormwater pollution prevention neasures

specified in this section in a nmanner which will nmeet the requirenents of

Section 01355 ENVI RONMENTAL PROTECTI ON

.3 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-07 Certificates
M1l Certificate or Affidavit; G

Certificate attesting that the Contractor has nmet all specified
requi renents.

4 EROSI ON AND SEDI MENT CONTROLS
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The controls and neasures required by the Contractor are described bel ow.
1.4.1 Stabilization Practices

The stabilization practices to be inplenented shall include tenporary

seedi ng, mul ching, sod stabilization, erosion control matts, protection of
trees, preservation of mature vegetation, etc. On his daily CQC Report, the
Contractor shall record the dates when the major grading activities occur,
(e.g., clearing and grubbi ng, excavation, and grading); when construction
activities tenporarily or permanently cease on a portion of the site; and
when stabilization practices are initiated. Except as provided in
par agr aphs UNSUI TABLE CONDI TI ONS and NO ACTI VITY FOR LESS THAN 21 DAYS,
stabilization practices shall be initiated as soon as practicable, but no
nore than 14 days, in any portion of the site where construction activities
have tenporarily or pernmanently ceased

1.4.1.1 Unsui tabl e Conditions

Where the initiation of stabilization neasures by the fourteenth day after
construction activity tenporarily or permanently ceases is precluded by
unsui tabl e conditions caused by the weather, stabilization practices shal
be initiated as soon as practicable after conditions becone suitable

1.4.1.2 No Activity for Less Than 21 Days

Where construction activity will resunme on a portion of the site within 21
days from when activities ceased (e.g., the total tinme period that
construction activity is tenporarily ceased is |ess than 21 days), then
stabilization practices do not have to be initiated on that portion of the
site by the fourteenth day after construction activity tenporarily ceased

1.4.2 Structural Practices

Structural practices shall be inplenented to divert flows from exposed
soils, tenmporarily store flows, or otherwise Iimt runoff and the discharge
of pollutants from exposed areas of the site. Structural practices shall be
i mplemented in a tinely manner during the construction process to mnimze
erosi on and sedi nent runoff. Structural practices shall include the
followi ng devices. Location and details of installation and construction
are shown on the draw ngs.

1.4.2.1 Silt Fences

The Contractor shall provide silt fences as a tenporary structural practice
to mnimze erosion and sedinment runoff. Silt fences shall be properly
installed to effectively retain sedinent inmediately after conpleting each
phase of work where erosion would occur in the formof sheet and ril
erosion (e.g. clearing and grubbing, excavation, embanknent, and grading).
Silt fences shall be installed in the locations indicated on the draw ngs.
Final renmpoval of silt fence barriers shall be upon approval by the
Contracting Oficer.

1.4.2.2 Inlet Protection
The Contractor shall provide stone, hay bales and geotextile at stormdrain

inlets as shown on the plans. The Contractor shall inspect the inlet
protection devices to ensure that it is not clogged
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PART 2 PRODUCTS

2.

2.

1 COVMPONENTS FOR SI LT FENCES
1.1 Filter Fabric

The geotextile shall conply with the requirenents of ASTM D 4439, and shal
consi st of polymeric filaments which are fornmed into a stable network such
that filaments retain their relative positions. The filanment shall consist
of a long-chain synthetic polyner conposed of at |east 85 percent by weight
of ester, propylene, or am de, and shall contain stabilizers and/or

i nhibitors added to the base plastic to nake the filanments resistance to
deterioration due to ultraviolet and heat exposure. Synthetic filter fabric
shall contain ultraviolet ray inhibitors and stabilizers to provide a

m ni rum of six nonths of expected usable construction |life at a tenperature
range of -18 to 49 degrees C. The filter fabric shall neet the follow ng
requi renents:

FILTER FABRI C FOR SI LT SCREEN FENCE

PHYSI CAL PROPERTY TEST PROCEDURE STRENGTH REQUI REMENT
G ab Tensile ASTM D 4632 445 N m n.

El ongation (% 30 % nmax.
Trapezoi d Tear ASTM D 4533 245 N mn.
Permttivity ASTM D 4491 0.2 sec-1

ACS (U.S. Std Sieve) ASTM D 4751 20-100

2.1.2 Silt Fence Stakes and Posts

The Contractor may use either wooden stakes or steel posts for fence
construction. Wboden stakes utilized for silt fence construction, shal
have a m ni mum cross section of 50 mm by 50 nm when oak is used and 100 mMm
by 100 nm when pine is used, and shall have a mninmumlength of 1.5 m
Steel posts (standard "U' or "T" section) utilized for silt fence
construction, shall have a m ninum mass of 1.98 kg per linear neter and a
mnimumlength of 1.5 m

. 1.3 MIIl Certificate or Affidavit

Amll certificate or affidavit shall be provided attesting that the fabric
and factory seans neet chemical, physical, and manufacturing requirenents
specified above. The nmill certificate or affidavit shall specify the actua
M ni mum Aver age Roll Values and shall identify the fabric supplied by rol
identification nunbers. The Contractor shall submit a mll certificate or
affidavit signed by a legally authorized official fromthe conpany
manufacturing the filter fabric.

. 1.4 Identification Storage and Handl i ng

Filter fabric shall be identified, stored and handl ed in accordance with
ASTM D 4873.
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2 COVPONENTS FOR HAY BALES

The hay in the bales shall be stalks fromoats, wheat, rye, barley, rice, or
from grasses such as byhalia, bernuda, etc., furnished in air dry condition
The bal es shall have a standard cross section of 350 nm by 450 mm Al

bal es shall be either wire-bound or string-tied. The Contractor may use

ei ther wooden stakes or steel posts to secure the hay bales to the ground
Wboden stakes utilized for this purpose, shall have a m ni mrum di nensi ons of
50 nm by 50 mmin cross section and shall have a mininumlength of 1 m

Steel posts (standard "U' or "T" section) utilized for securing hay bales,
shal | have a mnimum nmass of 1.98 kg per linear neter and a mninmum | ength
of 1 m

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON OF SILT FENCES

Silt fences shall extend a m ni mrum of 400 mm above the ground surface and
shall not exceed 860 mm above the ground surface. Filter fabric shall be
froma continuous roll cut to the length of the barrier to avoid the use of
joints. \Wen joints are unavoidable, filter fabric shall be spliced
together at a support post, with a mninum 150 mm overl ap, and securely
sealed. A trench shall be excavated approximately 100 mm wi de and 100 nmm
deep on the upslope side of the location of the silt fence. The 100 nmm by
100 mm trench shall be backfilled and the soil conpacted over the filter
fabric. Silt fences shall be renobved upon approval by the Contracting
Oficer.

.2 I NSTALLATI ON OF STRAW BALES

Straw bal es shall be placed in a single row, |engthwi se on the contour, with
ends of adjacent bales tightly abutting one another. Straw bales shall be
installed so that bindings are oriented around the sides rather than al ong
the tops and bottons of the bales in order to prevent deterioration of the
bi ndi ngs. The barrier shall be entrenched and backfilled. A trench shal

be excavated the width of a bale and the Iength of the proposed barrier to a
m ni rum depth of 100 nm After the bales are staked and chi nked (gaps
filled by wedging with straw), the excavated soil shall be backfilled

agai nst the barrier. Backfill soil shall conformto the ground |evel on the
downhi Il side and shall be built up to 100 mm agai nst the uphill side of the
barrier. Loose straw shall be scattered over the area i nmedi ately uphil
froma straw bale barrier to increase barrier efficiency. Each bale shal

be securely anchored by at | east two stakes driven through the bale. The
first stake or steel post in each bale shall be driven toward the previously
laid bale to force the bales together. Stakes or steel pickets shall be
driven a mininum 450 mm deep into the ground to securely anchor the bales.

.3 MAI NTENANCE

The Contractor shall maintain the tenporary and pernmanent vegetation

erosi on and sedi nent control neasures, and other protective neasures in good
and effective operating condition by perform ng routine inspections to
deternmine condition and effectiveness, by restoration of destroyed
vegetative cover, and by repair of erosion and sedi nent control neasures and
other protective nmeasures. The follow ng procedures shall be followed to
mai ntain the protective nmeasures.
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3.1 Silt Fence Mi ntenance

Silt fences shall be inspected in accordance wi th paragraph | NSPECTI ONS

Any required repairs shall be nade pronptly. Close attention shall be paid
to the repair of damaged silt fence resulting fromend runs and
undercutting. Should the fabric on a silt fence deconpose or becone

i neffective, and the barrier is still necessary, the fabric shall be

repl aced pronptly. Sedinment deposits shall be renpved when deposits reach
one-third of the height of the barrier. Wen a silt fence is no | onger
required, it shall be renoved. The i medi ate area occupied by the fence and
any sedi nment deposits shall be shaped to an acceptable grade. The areas

di sturbed by this shaping shall paragraph AREAS TO RECEI VE EROSI ON CONTROL.

.3.2 Hay Bal e Mai nt enance

Hay bal e barriers shall be inspected in accordance wi th paragraph

| NSPECTI ONS. Close attention shall be paid to the repair of damaged bal es,
end runs and undercutting beneath bales. Necessary repairs to barriers or
repl acenent of bales shall be acconplished pronptly. Sedi ment deposits
shal | be renmpved when deposits reach one-half of the height of the barrier
Bale rows used to retain sedinent shall be turned uphill at each end of each
row. When a hay bale barrier is no longer required, it shall be renoved.
The i medi ate area occupi ed by the bal es and any sedi nent deposits shall be
shaped to an acceptable grade. The areas disturbed by this shaping shall be
seeded in accordance with Section 02921A SEEDI NG

.4 | NSPECTI ONS
4.1 Genera
The Contractor shall inspect disturbed areas of the construction site, areas

used for storage of materials that are exposed to precipitation that have
not been finally stabilized, stabilization practices, structural practices,
other controls, and area where vehicles exit the site at | east once every
seven (7) cal endar days and within 24 hours of the end of any stormthat
produces 13 mmor nore rainfall at the site. Were sites have been finally
stabilized, such inspection shall be conducted at |east once every nonth.

.4.2 I nspections Details

Di sturbed areas and areas used for mamterial storage that are exposed to
precipitation shall be inspected for evidence of, or the potential for,
pollutants entering the drai nage system Erosion and sedi nent contro
nmeasures identified in the Storm Water Pollution Prevention Plan shall be
observed to ensure that they are operating correctly. Discharge |ocations
or points shall be inspected to ascertain whether erosion control neasures
are effective in preventing significant inpacts to receiving waters.

Locati ons where vehicles exit the site shall be inspected for evidence of
of fsite sedi nment tracking

. 4.3 I nspection Reports

For each inspection conducted, the Contractor shall prepare a report
summari zi ng the scope of the inspection, nane(s) and qualifications of
personnel making the inspection, the date(s) of the inspection, mgjor
observations relating to the inplenentation of the Storm Water Poll ution
Prevention Pl an, naintenance performed, and actions taken. The report shal
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be furnished to the Contracting O ficer within 24 hours of the inspection as
a part of the Contractor's daily CQC REPORT. A copy of the inspection
report shall be maintained on the job site.

-- End O Section --
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SECTI ON 02220A

DEMOLI TI ON
05/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U.S. ARMY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requirenents Manua

.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified itens and materials, and
renoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accurmul ation at the denolition site. Materials that cannot be renpved daily
shall be stored in areas specified by the Contracting Officer. 1In the

i nterest of occupational safety and health, the work shall be performed in
accordance with EM 385-1-1, Section 23, Demplition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
mexi mum ext ent possible (in accordance with Section 01572 CONSTRUCTI ON AND
DEMOLI TI ON WASTE MANAGEMENT, if applicable); salvaged itens and nmaterials
shall be di sposed of as specified

.3 SUBM TTALS

Government approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will review the submttal for the Governnment. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 03 Product Data
Work Plan; G

The procedures proposed for the acconplishment of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nmethods to provide necessary supports, latera
braci ng and shoring when required, careful renmoval and disposition
of materials specified to be salvaged, protection of property which
is to remain undi sturbed, coordination with other work in progress,
and tinmely disconnection of utility services. The procedures shal
i nclude a detailed description of the nethods and equi pnent to be
used for each operation, and the sequence of operations in
accordance with EM 385-1-1.
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1.4 DUST CONTROL

The ampunt of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water will not
be permtted when it will result in, or create, hazardous or objectionable
conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Protecti on of Personnel

During the denolition work the Contractor shall continuously eval uate the
condition of the structure being denolished and take i medi ate action to
protect all personnel working in and around the denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be left standi ng w thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knmen renove debris or performother work in the i nmediate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, colums, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternmned to be in stable condition, shall remain standing
wi t hout additional bracing, shoring, of lateral support until denplished,

unl ess directed otherwi se by the Contracting Officer. The Contractor shal
ensure that no el enents determned to be unstable are |left unsupported and
shall be responsible for placing and securing bracing, shoring, or latera
supports as may be required as a result of any cutting, renoval, or
denolition work perforned under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to determine the extent of the
work. The Contractor shall take necessary precautions to avoid danmage to
existing items to remain in place, to be reused, or to remain the property
of the Government; any dameged itens shall be repaired or replaced as
approved by the Contracting O ficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renoval, or denmolition work perfornmed under this
contract.

1.5.4 Protection From t he Weat her

The interior of buildings to remanin; salvageable materials and equi pnent
shall be protected fromthe weather at all tines.

1.5.5 Protection of Trees
Trees within the project site which m ght be damaged during denolition, and

which are indicated to be left in place, shall be protected by a 1.8 m (6
foot) high fence. The fence shall be securely erected a mninumof 1.5 m
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fromthe trunk of individual trees or follow the outer perineter of branches
or clunps of trees. Any tree designated to remain that is damaged during
the work under this contract shall be replaced in kind or as approved by the
Contracting O ficer.

1.5.6 Envi ronnmental Protection

The work shall conply with the requirenents of Section 01355 ENVI RONVENTAL
PROTECTI ON

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and debris
will not be permitted.

1.7 USE OF EXPLOSI VES
Use of explosives will not be permitted.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.1 UTI LI TI ES

Existing utilities shall be renpved as indicated. Wien utility lines are

encountered that are not indicated on the drawi ngs, the Contracting O ficer
shall be notified prior to further work in that area.

3.2 DI SPOSI TI ON OF MATERI AL
Title to material and equi pnent to be denolished, except Governnent sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.2.1 Sal vageabl e Itens and Materia
Contractor shall salvage itens and material to the maxi num extent possible.

3.2.1.1 Materi al Sal vaged for the Contractor
Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Governnent property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.2.1.4 Hi storical Items
Hi storical itens shall be renpved in a nmanner to prevent danmage. The
followi ng historical itens shall be delivered to the Governnent for
di sposition: Corner stones, contents of corner stones, and docunent boxes

wherever |ocated on the site.

3.2.2 Unsal vageabl e Materia
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Concrete, masonry, and ot her nonconbustible material, except concrete
permtted to remain in place, shall be disposed of in the disposal area
| ocated of f Base

3.3 CLEAN UP
Debris and rubbish shall be renoved from basenment and sinilar excavations.
Debris shall be renoved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

3.4 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the linmts

i ndi cated on the draw ngs.

-- End OF Section --
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SECTI ON 02230A

CLEARI NG AND GRUBBI NG
06/ 97

PART 1 GENERAL

1.

1.

1 DEFI NI TI ONS
1.1 Cl earing

Clearing shall consist of the felling, trinmmng, and cutting of trees into
sections and the satisfactory di sposal of the trees and other vegetation
desi gnated for renpval, including down tinmber, snags, brush, and rubbish
occurring in the areas to be cleared.

1.2 Gr ubbi ng

Grubbi ng shall consist of the renoval and di sposal of stunps, roots |arger
than 75 mm in dianeter, and matted roots fromthe designated grubbing
areas.

.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
subnmittals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will reviewthe submttal for the Governnment. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Materials Other Than Sal able Timber; G

Witten perm ssion to di spose of such products on private
property shall be filed with the Contracting O ficer.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 CLEARI NG

Clearing shall be linmted to the limt of work designated on the plans.
Trees, stunps, roots, brush, and other vegetation in areas to be cleared
shall be cut off flush with or below the original ground surface, except
such trees and vegetation as nay be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trinmed of dead branches 40 mm or nore in dianeter and shall be
trimed of all branches the heights indicated or directed. Linbs and
branches to be trimed shall be neatly cut close to the bole of the tree or
mai n branches. Cuts nore than 40 nm in dianeter shall be painted with an
approved tree-wound paint. Trees and vegetation to be left standi ng shal
be protected from damage incident to clearing, grubbing, and construction
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operations by the erection of barriers or by such other nmeans as the
ci rcumst ances require

3.2 GRUBBI NG

Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renpoved to a depth of
not | ess than 455 mm below the original surface |level of the ground in
areas indicated to be grubbed and in areas indicated as construction areas
under this contract, such as areas for buildings, and areas to be paved
Depressi ons made by grubbing shall be filled with suitable material and
conpacted to make the surface conformw th the original adjacent surface of
the ground. Grubbing shall be linited to within the limt of work

desi gnated on the pl ans.

3.3 TREE REMOVAL

Where indicated or directed, trees and stunps that are designated as trees
shal | be renpved from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the renova
of their stunps and roots as specified in paragraph GRUBBI NG Trees shall be
di sposed of as specified in paragraph DI SPOSAL OF MATERI ALS

3.4 DI SPOSAL OF MATERI ALS
3.4.1 Sal abl e Ti nmber

Al felled tinmber fromwhich saw | ogs, pul pwood, posts, poles, ties, mne
props, or cordwood can be produced shall be considered as sal able tinber
and shall be trimed of |inbs and tops, sawed into sal able | engths and
stockpiled at | ocations as directed. The disposal of the stockpiled tinber
will be by the Governnent.

3.4.2 Materials O her Than Sal abl e Ti mber

Logs, stunps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
outside the limts of CGovernnent-controlled [and at the Contractor's
responsibility , except when otherwi se directed in witing. Such directive
will state the conditions covering the disposal of such products and wll

al so state the areas in which they may be pl aced

-- End OF Section --
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SECTI ON 02300A

EARTHWORK
12/ 97

PART 1 GENERAL

1.

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (1997) Anmpunt of Material in Soils Finer than

the No. 200 (75-micronmeter) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Conpaction Characteristics
of Soil Using Mdified Effort (56,000 ft-
I bf/cu. ft. (2,700 KN-nmfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2487 (1998) Classification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systemnm

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Methods (Shall ow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the Drive-
Cyl i nder Met hod

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shallow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils
2 DEFI NI TI ONS

2.1 Satisfactory Materials
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Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GN GP, GM GP-GM GMGM GC, GP-GC, GMCGC, SW SP, SM SWSM SC,
SWSC, SP-SM SP-SC, . Satisfactory materials for grading shall be

conpri sed of stones |less than 200 nm except for fill material for pavenents
and railroads which shall be conprised of stones less than 50 nm in any

di nensi on.

1.2.2 Unsati sfactory Materials

Mat erials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include nman-
made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and ot her organic
matter or frozen material. The Contracting Oficer shall be notified of any
contam nated material s.

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW

GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMwi |l be identified as
cohesi onl ess only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Conpaction
Degree of conpaction required is expressed as a percentage of the maxi mum
density obtained by the test procedure presented in ASTM D 1557abbrevi at ed
as a percent of |aboratory maximum density.

1.2.5 Top Soi |

Mat erial suitable for topsoils obtained fromoffsite areas or excavations is
defined in Section 02921 Seedi ng.

1.3 SUBM TTALS
Governnment approval is required for submittals with a "G' designati on;
subm ttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Eart hwork; G,
Notification of encountering rock in the project. Advance notice
on the opening of excavation . Advance notice on shoul der

construction for rigid pavenents.

Procedure and | ocation for disposal of unused satisfactory
material. Blasting plan when blasting is pernitted.

SD- 06 Test Reports
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Testing; G

Wthin 24 hours of conclusion of physical tests, 5 copies of test
results, including calibration curves and results of calibration
tests.

SD-07 Certificates
Testing; G

Qualifications of the conmercial testing | aboratory or
Contractor's testing facilities.

4 SUBSURFACE DATA

Subsurface soil boring | ogs are shown on the draw ngs and appended to the
SPECI AL CONTRACT REQUI REMENTS. The subsoil investigation report and sanpl es
of materials taken from subsurface investigations nmay be exam ned by
contacting the Contracting Oficer. These data represent the best
subsurface information avail abl e; however, variations may exist in the
subsurface between boring |ocations.

.5 CLASSI FI CATI ON OF EXCAVATI ON

.5.1 Rock Excavation

Rock excavation shall include blasting, excavating, grading, and disposing
of material classified as rock and shall include the satisfactory renova

and di sposal of boulders 1/2 cubic nmeter or nore in volune; solid rock

rock material that is in | edges, bedded deposits, and unstratified masses,
whi ch cannot be renpved without systematic drilling and blasting; and firmy
cenent ed congl onerate deposits possessing the characteristics of solid rock
i mpossible to renove without systematic drilling and blasting. The renoval
of any concrete or masonry structures, except pavenents, exceeding 1/2 cubic
meter in volunme that may be encountered in the work shall not be included
inthis classification. |If at any time during excavation, the Contractor
encounters material that may be classified as rock excavation, such nateria
shall be uncovered and the Contracting O ficer notified by the Contractor
The Contractor shall not proceed with the excavation of this material unti
the Contracting Officer has classified the materials as comopn excavati on or
rock excavation and has taken cross sections as required. Failure on the
part of the Contractor to uncover such material, notify the Contracting

O ficer, and allow anple tinme for classification and cross sectioning of the
undi sturbed surface of such material will cause the forfeiture of the
Contractor's right of claimto any classification or volune of material to
be paid for other than that allowed by the Contracting O ficer for the areas
of work in which such deposits occur

.5.2 Common Excavati on

Common excavation shall include the satisfactory renoval and di sposal of al
materials not classified as rock excavation

6 BLASTI NG

Bl asting will not be pernitted
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7 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsati sfactory materials renmoved from excavati ons shall be disposed of in
desi gnat ed waste di sposal or spoil areas off base. Satisfactory materia
renmoved from excavations shall be used, insofar as practicable, in the
construction of fills, enbanknents, subgrades, shoul ders, bedding (as
backfill), and for sinmlar purposes. No satisfactory excavated nmateria
shall be wasted without specific witten authorization. Satisfactory

mat eri al authorized to be wasted shall be disposed of in designated areas
approved for surplus material storage or designated waste areas as directed
Newl y designated waste areas on Governnent-controlled | and shall be cleared
and grubbed before disposal of waste material thereon. Coarse rock from
excavations shall be stockpiled and used for constructing slopes or
enmbanknents adj acent to streans, or sides and bottons of channels and for
protecting agai nst erosion. No excavated material shall be disposed of to
obstruct the flow of any stream endanger a partly finished structure,
inmpair the efficiency or appearance of any structure, or be detrinental to
the conpleted work in any way.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materia

encountered within the limts of the project to the lines, grades, and

el evations indicated and as specified. Grading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FI Nl SHENG. Satisfactory excavated materials shall be transported to and
placed in fill or enmbanknment within the linmts of the work. Unsatisfactory
materials encountered within the linmts of the work shall be excavated bel ow
grade and replaced with satisfactory materials as directed. Such excavated
material and the satisfactory material ordered as replacenent shall be

i ncluded in excavation. Surplus satisfactory excavated material not
required for fill or enmbanknment shall be disposed of in areas approved for
surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be disposed of in designated waste or spoil areas.
During construction, excavation and fill shall be performed in a nmanner and
sequence that will provide proper drainage at all tinmes. Material required
for fill or embankment in excess of that produced by excavation within the
grading limts shall be excavated from other approved areas sel ected by the
Contractor as specified.

1.1 Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconplished by
cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,
thoroughly conpacted, material or with suitable stone or cobble to grades
shown. Material excavated shall be disposed of as shown or as directed,
except that in no case shall material be deposited |less than 1 nmeter from
the edge of a ditch. The Contractor shall mmintain excavations free from
detrinental quantities of |eaves, brush, sticks, trash, and other debris
until final acceptance of the work
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1.2 Drai nage Structures

Excavations shall be nade to the lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
pernmit the placenent and renpoval of forms for the full length and w dth of
structure footings and foundati ons as shown. Rock or other hard foundation
mat eri al shall be cleaned of | oose debris and cut to a firm |evel, stepped,
or serrated surface. Loose disintegrated rock and thin strata shall be
renoved. When concrete or masonry is to be placed in an excavated area, the
bott om of the excavation shall not be disturbed. Excavation to the fina
grade level shall not be made until just before the concrete or masonry is
to be placed. VWhere pile foundations are to be used, the excavati on of each
pit shall be stopped at an el evation 300 mm above the base of the footing,
as specified, before piles are driven. After the pile driving has been
conpl eted, | oose and displaced material shall be renpved and excavation
conpl eted, leaving a snooth, solid, undisturbed surface to receive the
concrete or nmasonry.

.2 OPENI NG AND DRAI NAGE OF EXCAVATI ON

The Contractor shall notify the Contracting O ficer sufficiently in advance
of the opening of any excavation or borrow pit to permt elevations and
nmeasur enents of the undisturbed ground surface to be taken. Except as
otherwi se pernmtted, excavation areas shall be excavated providi ng adequate
drai nage. Overburden and other spoil material shall be transported to

desi gnated spoil areas or otherw se di sposed of as directed. The
Contractor shall ensure that excavation of any area, or dunping of spoil
material results in mninmmdetrinmental effects on natural environmenta
condi tions.

.3 GRADI NG AREAS

Where indicated, work will be divided into grading areas wi thin which
satisfactory excavated material shall be placed in enmbanknments, fills, and
requi red backfills. The Contractor shall not haul satisfactory nmateria
excavated in one grading area to another grading area except when so
directed in witing.

.4 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory mexi mum density for cohesionl ess
materials to prevent wedging action or eccentric |oading upon or against the
structure. Ground surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR
EMBANKMENTS.  Conpaction requirements for backfill materials shall also
conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON, and Section
02630 STORM DRAI NAGE SYSTEM and Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent.

5 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
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5.1 General Requirenents

G ound surface on which fill is to be placed shall be stripped of live,
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
material ; plowed, disked, or otherw se broken up to a depth of 0.5;

pul veri zed; npoistened or aerated as necessary; thoroughly m xed; and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory mexi mum density for cohesionl ess

mat erials. Conpaction shall be acconplished by sheepsfoot rollers,
pneuratic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent. The prepared ground surface shall be scarified
and noi stened or aerated as required just prior to placenment of embanknent
materials to assure adequate bond between enbanknment material and the
prepared ground surface

.5.2 Frozen Materia

Embanknment shall not be placed on a foundation which contains frozen

mat eri al, or which has been subjected to freeze-thaw action. This
prohi bi ti on enconpasses all foundation types, including the natural ground,
all prepared subgrades (whether in an excavation or on an enbanknent) and
all layers of previously placed and conpacted earth fill which becone the
foundations for successive |layers of earth fill. Al material that freezes
or has been subjected to freeze-thaw action during the construction work, or
during periods of tenporary shutdowns, such as, but not limted to, nights,
hol i days, weekends, wi nter shutdowns, or earthwork operations, shall be
renoved to a depth that is acceptable to the Contracting O ficer and
replaced with new material. Alternatively, the material will be thawed
dried, reworked, and reconpacted to the specified criteria before additiona
material is placed. The Contracting Oficer will determ ne when placenent
of fill shall cease due to cold weather. The Contracting O ficer may el ect
to use average daily air tenperatures, and/or physical observation of the
soils for his determ nation. Enmbanknment material shall not contain frozen
clunps of soil, snow, or ice

.6 EVMBANKMENTS

.6.1 Eart h Enmbanknents

Earth enmbanknments shall be constructed fromsatisfactory materials free of
organic or frozen material and rocks with any di nension greater than 75 nm
The material shall be placed in successive horizontal |ayers of |oose

material not nore than 250 millineters in depth. Each |ayer shall be spread
uniformy on a soil surface that has been npi stened or aerated as necessary,
and scarified or otherwi se broken up so that the fill will bond with the

surface on which it is placed. After spreading, each |ayer shall be plowed,
di sked, or otherw se broken up; npistened or aerated as necessary;
thoroughly m xed; and conpacted to at |east 90 percent |aboratory maxi mum
density for cohesive materials or 95 percent |aboratory maxi mum density for
cohesionless materials. Conpaction requirenents for the upper portion of
earth enbanknments form ng subgrade for pavenents shall be identical with
those requirenments specified in paragraph SUBGRADE PREPARATI ON. Conpaction
shall be acconplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheel ed rollers, vibratory conpactors, or other approved equi pnent.

7 SUBGRADE PREPARATI ON
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7.1 Construction

Subgrade shall be shaped to |line, grade, and cross section, and conpacted as
specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory material shall be renpved and replaced with
satisfactory excavated material or other approved material as directed. Rock
encountered in the cut section shall be excavated to a depth of 150 nm

bel ow fini shed grade for the subgrade. Low areas resulting fromrenoval of
unsatisfactory material or excavation of rock shall be brought up to
required grade with satisfactory materials, and the entire subgrade shall be
shaped to |ine, grade, and cross section and conpacted as specified. The

el evation of the finish subgrade shall not vary nore than 15 mm fromthe
establ i shed grade and cross section.

.7.2 Conpacti on

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pnent. Except for paved areas and railroads, each |ayer of the
enbanknment shall be conpacted to at | east 90 percent of |aboratory mexi mum
density.

.7.2.1 Subgrade for Pavenents

Subgrade for pavenents shall be conpacted to at | east 95 percentage

| aborat ory maxi num density for the depth bel ow the surface of the pavenent
shown. When nore than one soil classification is present in the subgrade,
the top 300 mm of subgrade shall be scarified, w ndrowed, thoroughly

bl ended, reshaped, and conpacted

.8 FI NI SHI NG

The surface of excavations, enbanknents, and subgrades shall be finished to
a snooth and conpact surface in accordance with the lines, grades, and cross
sections or elevations shown. The degree of finish for graded areas shal

be within 30 nm of the grades and el evations indicated except that the
degree of finish for subgrades shall be specified in paragraph SUBGRADE
PREPARATI ON. Gutters and ditches shall be finished in a manner that wll
result in effective drainage. The surface of areas to be turfed shall be
finished to a snoothness suitable for the application of turfing materials.

.9 TESTI NG

Testing shall be performed by an approved comercial testing |aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be permtted
until the Contractor's facilities have been inspected and approved by the
Contracting Oficer. Field in-place density shall be determ ned in
accordance with ASTM D 1556 ASTM D 2167 ASTM D 2922. \Wen ASTM D 2922 is
used, the calibration curves shall be checked and adjusted using only the
sand cone nethod as described in ASTM D 1556. ASTM D 2922 results in a wet
unit weight of soil and when using this nmethod ASTM D 3017 shall be used to
determi ne the noisture content of the soil. The calibration curves
furnished with the noisture gauges shall also be checked along with density
calibration checks as described in ASTM D 3017; the calibration checks of
both the density and npi sture gauges shall be nmade at the begi nning of a job
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on each different type of material encountered and at intervals as directed
by the Contracting O ficer. ASTM D 2937, Drive Cylinder Method shall be
used only for soft, fine-grained, cohesive soils. Wen test results

i ndicate, as deternmined by the Contracting O ficer, that conpaction is not
as specified, the material shall be renoved, replaced and reconpacted to
neet specification requirenents. Tests on reconpacted areas shall be
performed to determ ne conformance with specification requirenents.

I nspections and test results shall be certified by a registered professiona
civil engineer. These certifications shall state that the tests and
observations were perforned by or under the direct supervision of the

engi neer and that the results are representative of the materials or
conditions being certified by the tests. The follow ng nunber of tests, if
performed at the appropriate tine, will be the m ninmum acceptable for each
type operation.

.9.1 Fill and Backfill WMaterial Gradation

One test per 400 cubic neters stockpiled or in-place source materi al
Gradation of fill and backfill material shall be determ ned in accordance
with ASTM C 136

9.2 In-Place Densities
a. One test per 900 square neters, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated
machi nes.

b. One test per 900 square neters, or fraction thereof, of each Iift
of fill or backfill areas conpacted by hand-operated nachines.

c. One test per 50 linear nmeters, or fraction thereof, of each lift of
embankment or backfill for roads.

9.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as follows:

a. One check test per lift for each 900 square neters, or fraction
thereof, of each Iift of fill or backfill compacted by other than
hand- oper at ed machi nes.

b. One check test per lift for each 900 square neters, of fill or
backfill areas conpacted by hand-operated nachi nes.

c. One check test per lift for each 50 linear neters, or fraction
t hereof , of embankment or backfill for roads

9.4 Mbi sture Contents

In the stockpile, excavation, or borrow areas, a mninmumof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be performed. During unstable weather, tests shal
be made as dictated by local conditions and approved by the Contracting

O ficer.
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3.9.5 Opti mum Moi sture and Laboratory Maxi num Density

Tests shall be nmade for each type material or source of material to
determ ne the optimum noi sture and | aboratory mexi mnum density val ues. One
representative test per 400 cubic neters of fill and backfill, or when any
change in material occurs which nay affect the opti mum noisture content or

| aborat ory nmaxi mum density.

3.9.6 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal |l be nade during construction of the subgrades.

3.10 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknments and excavations shall be kept shaped and
drai ned. Ditches and drai ns al ong subgrade shall be nmaintained to drain
effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and nmintained by the
Contractor in a satisfactory condition until ballast, subbase, base, or
pavenment is placed. The storage or stockpiling of materials on the finished
subgrade will not be permtted. No subbase, base course, ballast, or
pavenent shall be laid until the subgrade has been checked and approved, and
in no case shall subbase, base, surfacing, pavenent, or ballast be placed on
a nmuddy, spongy, or frozen subgrade

-- End OF Section --
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SECTI ON 02315A

EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS
08/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Conpaction Characteristics
of Soil Using Mdified Effort (56,000 ft-
I bf/cu. ft. (2,700 KNNmcu.m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2216 (1992) Laboratory Deternination of Water
(Moi sture) Content of Soil, and Rock

ASTM D 2487 (1993) Classification of Soils for
Engi neeri ng Purposes (Unified Soil
Cl assification System

ASTM D 2922 (1996) Density of Soil and Soil -Aggregate in
Pl ace by Nucl ear Met hods (Shall ow Dept h)

ASTM D 2937 (1994) Density of Soil in Place by the Drive-
Cyl i nder Met hod

ASTM D 3017 (1988; R 1993) Water Content of Soil and Rock
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 4318 (1995a) Liquid Limt, Plastic Linit, and
Plasticity Index of Soils

.2 DEGREE OF COWPACTI ON

Degree of conpaction is expressed as a percentage of the maxi num density
obtai ned by the test procedure presented in ASTM D 1557, abbrevi ated as
percent | aboratory maxi num density.

.3 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
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will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports
Testing; G

Copies of all |laboratory and field test reports within 24 hours
of the conpletion of the test.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Sati sfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM GP-GM GWGM GC, GP-GC, GMGC, SW SP, or SP-SM

1.2 Unsati sfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include nan-
made fills, trash, refuse, or backfills from previous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic matter, frozen material, and stones
| arger than 50 nm The Contracting O ficer shall be notified of any
contam nated materials.

. 1.3 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GM GP-GM GM GV SWSM SP-SM
and SM shall be identified as cohesionless only when the fines are

nonpl asti c.

1.4 Expansi ve Soils

Expansive soils are defined as soils that have a plasticity index equal to
or greater than 30 when tested in accordance with ASTM D 4318.

.1.5 Nonfrost Susceptible (NFS) Materi al

Nonfrost susceptible naterial shall be a uniformy graded washed sand with a
maxi mnum particle size of 9.5 mm and less than 5 percent passing the 0.075
nm size sieve, and with not nmore than 3 percent by weight finer than 0.02
nm grain size.

.2 CAPI LLARY WATER BARRI ER

Capillary Water Barrier shall consist of clean, crushed, nonporous rock,
crushed gravel, or uncrushed gravel. The maxi mum particle size shall be
37.5 nmm and no nore than 2 percent by weight shall pass the 4.75 mm size
si eve.
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PART 3 EXECUTI ON

3.

3.

3.

3.

1 CLEARI NG AND GRUBBI NG
Clearing and grubbing is specified in Section 02230 CLEARI NG AND GRUBBI NG
2 TOPSO L

Topsoil shall be stripped to a depth of 150 mllinmeters below existing
grade within the designhated excavati ons and grading |lines and deposited in
storage piles for later use. Excess topsoil shall be disposed as specified
for excess excavated materi al

3 EXCAVATI ON

Excavation shall conformto the di nensions and el evations indicated for each
bui l di ng, structure, and footing except as specified, and shall include
trenching for utility and foundation drai nage systens to a point 1.5 m
beyond the building line of each building and structure, excavation for al
wor k incidental thereof. Excavation shall extend a sufficient distance from
wal I's and footings to allow for placing and renoval of forns. Excavations

bel ow i ndi cated depths will not be permtted except to renpve unsatisfactory
material. Unsatisfactory material encountered bel ow the grades shown shal
be replaced with satisfactory material; and payment will be nmde in

conformance with the CHANGES cl ause of the CONTRACT CLAUSES. Satisfactory
mat eri al renoved bel ow the depths indicated, wi thout specific direction of
the Contracting Oficer, shall be replaced, at no additional cost to the
Governnment, with satisfactory naterials to the indicated excavati on grade;
except that concrete footings shall be increased in thickness to the bottom
of the overdepth excavations and over-break in rock excavation

Satisfactory material shall be placed and conpacted as specified in

par agraph FI LLI NG AND BACKFI LLI NG. Determi nation of elevations and

nmeasur enents of approved overdepth excavation of unsatisfactory materia

bel ow grades indicated shall be done under the direction of the Contracting
Oficer.

.4 CLASSI FI CATI ON OF EXCAVATI ON

Rock excavation shall consist of the renoval and di sposal of boul ders 0.50
cubic nmeter or nmore in volune; solid rock; materials that cannot be renoved
wi t hout systematic drilling and blasting such as rock naterial in | edges or
aggregate congl onerate deposits that are so firmy cenented as to possess
the characteristics of solid rock; excluding concrete or masonry structures
and pavenents exceeding 0.50 cubic nmeter in volune, except sidewal ks and
paving. Hard and conpact materials such as cenmented gravel, glacial till,
and relatively soft or disintegrated rock that can be renmoved wi thout

conti nuous and systematic drilling and blasting will not be considered as
rock excavation. Rock excavation will not be considered as such because of
intermttent drilling and blasting that is perforned nerely to increase

production. Excavation of the material clained as rock shall not be
performed until the material has been cross sectioned by the Contractor and
approved by the Contracting Officer. Common excavation shall consist of al
excavation not classified as rock excavation

5 BORROW
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Where satisfactory materials are not available in sufficient quantity from
requi red excavations, approved materials shall be obtained as specified in
Secti on 02300 EARTHWORK

3.6 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be

pl aced in the proper section of the permanent work required under this
section or shall be separately stockpiled if it cannot be readily placed
Satisfactory material in excess of that required for the permanent work and
all unsatisfactory material shall be disposed of as specified in Section
02300 EARTHWORK

3.7 FI NAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be nmade until just before concrete is to
be placed. For pile foundations, the excavation shall be stopped at an

el evation of from 150 to 300 mMmm inches above the bottom of the footing
before driving piles. After pile driving has been conpl eted, the reminder
of the excavation shall be conpleted to the elevations shown. Only
excavation nethods that will |eave the foundation rock in a solid and
unshattered condition shall be used. Approximtely |evel surfaces shall be
roughened, and sl oped surfaces shall be cut as indicated into rough steps or
benches to provide a satisfactory bond. Shales shall be protected from

sl aking and all surfaces shall be protected fromerosion resulting from
pondi ng or flow of water

3.8  SUBGRADE PREPARATI ON
Unsatisfactory material in surfaces to receive fill or in excavated areas

shall be renpved and replaced with satisfactory materials as directed by the
Contracting Oficer. The surface shall be scarified to a depth of 150 mm

before the fill is started. Sloped surfaces steeper than 1 vertical to 4
hori zontal shall be plowed, stepped, benched, or broken up so that the fil
material will bond with the existing material. Wen subgrades are |ess than

the specified density, the ground surface shall be broken up to a mninmum
depth of 150 mm pul verized, and conpacted to the specified density. Wen

the subgrade is part fill and part excavation or natural ground, the
excavated or natural ground portion shall be scarified to a depth of 300 mm
and conpacted as specified for the adjacent fill. Material shall not be

pl aced on surfaces that are nuddy, frozen, or contain frost. Conpaction
shall be acconplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheel ed rollers, or other approved equi pnent well suited to the soil being
conpacted. Material shall be npistened or aerated as necessary to provide
the noisture content that will readily facilitate obtaining the specified
conpaction with the equi pment used. M ni mum subgrade density shall be as
specified in paragraph FILLING AND BACKFI LLI NG

3.9 FI' LLI NG AND BACKFI LLI NG

Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory material s.
Satisfactory materials shall be placed in horizontal |ayers not exceeding
200 mMmm in | oose thickness, or 150 mm when hand- operated conpactors are
used. After placing, each layer shall be plowed, disked, or otherw se
broken up, noistened or aerated as necessary, thoroughly m xed and conpacted
as specified. Backfilling shall not begin until construction below finish
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grade has been approved, underground utilities systenms have been inspected,
tested and approved, forns renpved, and the excavation cleaned of trash and
debris. Backfill shall be brought to indicated finish grade and shal

i ncl ude backfill for outside grease interceptors and underground fuel tanks.
Backfill shall not be placed in wet or frozen areas. Where pipe is coated
or wrapped for protection against corrosion, the backfill material up to an
el evation 600 mm above sewer |ines and 300 mm above other utility |ines
shall be free fromstones larger than 25 nm in any di nension. Heavy

equi pnent for spreadi ng and conpacting backfill shall not be operated cl oser
to foundation or retaining walls than a distance equal to the hei ght of
backfill above the top of footing; the area renmining shall be conpacted in
| ayers not nore than 100 mm in conpacted thickness with power-driven hand
tanmpers suitable for the material being conpacted. Backfill shall be placed
carefully around pipes or tanks to avoid damage to coatings, w appings, or
tanks. Backfill shall not be placed against foundation walls prior to 7
days after conpletion of the walls. As far as practicable, backfill shal

be brought up evenly on each side of the wall and sloped to drain away from
the wall. Each layer of fill and backfill shall be conpacted to not |ess
than the percentage of maxi num density specified bel ow

Percent Laboratory
mexi mum densi ty

Cohesi ve Cohesi onl ess
mat eri al mat eri al
Fill, enbanknment, and backfil
Under structures, building slabs,
st eps, paved areas, around
footings, and in trenches 90 95
Under sidewal ks and grassed areas 85 90
Nonfrost susceptible materials 95

Subgr ade

Under buil di ng sl abs, steps, and paved
areas, top 300 mm 90 95

Under sidewal ks, top 150 mm 85 90

Approved conpact ed subgrades that are disturbed by the Contractor's
operations or adverse weather shall be scarified and conpacted as specified
herein before to the required density prior to further construction thereon.
Reconpaction over underground utilities and heating lines shall be by hand

t anpi ng.

10 TESTI NG
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Testing shall be the responsibility of the Contractor and shall be perforned
at no additional cost to the Government. Testing shall be performed by an
approved commercial testing | aboratory or may be perforned by the Contractor
subject to approval. Field in-place density shall be deternmined in
accordance with ASTM D 1556, ASTM D 2167, or ASTM D 2922. \Wen ASTM D 2922
is used, the calibration curves shall be checked and adjusted if necessary
by the procedure described in ASTM D 2922, paragraph ADJUSTI NG CALI BRATI ON
CURVE. ASTM D 2922 results in a wet unit weight of soil and when using this
met hod ASTM D 3017 shall be used to determ ne the mpoisture content of the
soil. The calibration curves furnished with the nmpi sture gauges shall al so
be checked along with density calibration checks as described in ASTM D
3017. The calibration checks of both the density and noi sture gauges shal
be made at the beginning of a job on each different type of materia
encountered and at intervals as directed by the Contracting Officer. ASTMD
2937 shall be used only for soft, fine-grained, cohesive soils. The
followi ng nunber of tests, if performed at the appropriate tinme, shall be
the mini num acceptabl e for each type operation.

3.10.1 I n-Pl ace Densities

I n-place density and noi sture content test results shall be included with
the Contractor's daily construction quality control reports.

3.10.1. 1 I n-Place Density of Subgrades
One test per 100 square neters or fraction thereof.

3.10.1.2 In-Place Density of Fills and Backfills

One test per 100 square neters or fraction thereof of each lift for fill or
backfill areas conpacted by other than hand or hand-operated nmachi nes. The
density for each lift of fill or backfill materials for trenches, pits,

bui l ding perineters or other structures or areas |less than 215 neters in
wi dth, which are conpacted with hand or hand-operated nachi nes shall be
tested as follows: One test per each area |less than 100 square neters, or
one test for each 50 linear neter of long narrow fills 100 neters or nore
inlength. |f ASTM D 2922 is used, in-place densities shall be checked by
ASTM D 1556 as follows: One check per lift for each 50 Iinear neters of
long narrow fills, and a mni num of one checks per lift for other fill and
backfill areas.

3.10.2 Moi st ure Cont ent

In the stockpile, excavation or borrow areas, a mninumof two tests per day
per type of material or source of materials being placed is required during
stabl e weather conditions. During unstable weather, tests shall be nade as
di ctated by local conditions and approved npoi sture content shall be tested
in accordance with ASTM D 2216.

3.10.3 Opti mum Moi sture and Laboratory Maxi mum Density

Tests shall be nmade for each type material or source of material, including
borrow material to determ ne the optimum noi sture and | aboratory naxi num
density values. One representative test per 400 cubic neters of fill and
backfill, or when any change in material occurs which nmay affect the optinum
noi sture content or |aboratory maxi nrumdensity will be made.
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3.11 CAPI LLARY WATER BARRI ER

Capillary water barrier under concrete floor and area-way slabs on grade
shall be placed directly on the subgrade and shall be conpacted with a
m ni mum of two passes of a hand-operated plate-type vibratory conpactor

3.12 GRADI NG

Areas within 1.5 m outside of each building and structure |line shall be
constructed true-to-grade, shaped to drain, and shall be nmintained free of
trash and debris until final inspection has been conpleted and the work has
been accepted

3.13 SPREADI NG TOPSO L

Areas outside the building Iines fromwhich topsoil has been renoved shal
be topsoiled. The surface shall be free of materials that would hinder

pl anti ng or mai ntenance operations. The subgrade shall be pulverized to a
depth of 50 mm by disking or plowing for the bonding of topsoil with the
subsoil. Topsoil shall then be uniformy spread, graded, and conpacted to
the thickness, elevations, slopes shown, and left free of surface
irregularities. Topsoil shall be conpacted by one pass of a cultipacker
roller, or other approved equi pment weighing 1.46 kNNmto 2.34 kNN m of
roller. Topsoil shall not be placed when the subgrade is frozen
excessively wet, extrenely dry, or in a condition otherw se detrinental to
seedi ng, planting, or proper grading

3.14 PROTECTI ON
Settl enment or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work, shall be repaired and grades reestablished

to the required el evati ons and sl opes.

-- End OF Section --
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SECTI ON 02316A

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
11/ 97

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Conpaction Characteristics
of Soil Using Mdified Effort (56,000 ft-
I bf/cu. ft. (2,700 KN-mcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2487 (1998) Cl assification of Soils for
Engi neering Purposes (Unified Soil
Cl assification System

ASTM D 2922 (1996) Density of Soil and Soil -Aggregate in
Pl ace by Nucl ear Met hods (Shall ow Depth)

ASTM D 3017 (1988; R1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shallow
Dept h)

1.2 DEGREE OF COWVPACTI ON

Degree of conpaction shall be expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS
Governnment approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will review the submttal for the Governnment. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 06 Test Reports

Field Density Tests; G
Testing of Backfill Materials; G
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Copies of all |laboratory and field test reports within 24 hours
of the conpletion of the test.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM GP-GM GMGM CC, CGP-GC, GHGC, SW SP, SWSM

.1.2 Unsati sfactory Materials

Mat erials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include nan-
made fills, trash, refuse, or backfills from previous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic matter, frozen material, and stones
| arger than 50 nm The Contracting O ficer shall be notified of any
contam nated materi al s.

. 1.3 Cohesi onl ess and Cohesive Materials
Cohesionl ess materials shall include materials classified in ASTM D 2487 as
GN @GP, SW and SP. Cohesive nmaterials shall include materials classified

as GC, SC, M, CL, MH, and CH. Materials classified as GM and SM shal | be
identified as cohesionless only when the fines are nonplastic.

.1.4 Unyi el di ng Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 50 millinmeters in any dinmension or as defined by the pipe
manuf act urer, whichever is smaller.

.1.5 Unst abl e Materi al

Unstabl e material shall consist of materials too wet to properly support the
utility pipe, conduit, or appurtenant structure.

.1.6 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of materi al
passing a 0.075 mm nesh sieve and no | ess than 95 percent by wei ght passing
the 25 mMm sieve. The maxi num al | owabl e aggregate size shall be 25
mllimeters, or the maxinmum size recommended by the pipe manufacturer,

whi chever is smaller.

.2 PLASTI C MARKI NG TAPE

Pl astic marki ng tape shall be acid and al kali-resistant polyethylene film
152 mm (6 i nches) wide with m ni mumthickness of 0.102 nm (0.004 inch).

Tape shall have a mininumstrength of 12.1 MPa (1750 psi) |engthw se and
10.3 MPa (1500 psi) crosswise. The tape shall be manufactured with integral
wires, foil backing or other neans to enable detection by a netal detector

02316A-2



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY

MCGUI RE AFB, NEW JERSEY

when the tape is buried up to 1 nmeter deep. The tape shall be of a type
specifically manufactured for marking and | ocating underground utilities.
The netallic core of the tape shall be encased in a protective jacket or
provided with other neans to protect it fromcorrosion. Tape color shall be
as specified in TABLE 1 and shall bear a continuous printed inscription
describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, G|, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evi sion,
Police, and Fire Conmuni cati ons

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Excavation shall be perforned to the |lines and grades indicated. During
excavation, material satisfactory for backfilling shall be stockpiled in an
orderly manner at a distance fromthe banks of the trench equal to 1/2 the
depth of the excavation, but in no instance closer than 600 nm Excavated
mat erial not required or not satisfactory for backfill shall be renmoved from
the site. Gading shall be done as may be necessary to prevent surface
water fromflowing into the excavation, and any water accumnul ating shall be
renoved to maintain the stability of the bottom and sides of the excavation
Unaut hori zed overexcavation shall be backfilled in accordance wi th paragraph
BACKFI LLI NG AND COVMPACTI ON at no additional cost to the Governnent.

1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the pipe
to be installed. Trench walls below the top of the pipe shall be sloped, or
made vertical, and of such width as recommended in the manufacturer's
installation manual. Where no manufacturer's installation manual is

avail abl e, trench walls shall be nade vertical. Trench walls nore than 1.5
meters high shall be shored, cut back to a stable slope, or provided with
equi val ent neans of protection for enployees who nmay be exposed to noving
ground or cave in. Vertical trench walls nore than 1.5 neters high shal

be shored. Trench walls which are cut back shall be excavated to at |east
the angle of repose of the soil. Special attention shall be given to slopes
whi ch nay be adversely affected by weather or npisture content. The trench
wi dth below the top of pipe shall not exceed 750 mm (30 inches) plus pipe
outside dianeter (O.D.) for pipes of less than 600 nm (24 inches) inside

di aneter and shall not exceed 750 mm (30 inches) plus pipe outside dianeter
for sizes larger than 750 nm (30 inches) inside diameter. Where recomended
trench wi dths are exceeded, redesign, stronger pipe, or special installation
procedures shall be utilized by the Contractor. The cost of redesign
stronger pipe, or special installation procedures shall be borne by the
Contractor without any additional cost to the Governnent.

.1.1.1 Renmoval of Unyielding Materia

VWhere unyielding material is encountered in the bottom of the trench, such
mat eri al shall be renoved 150 millimeters below the required grade and
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replaced with suitable materials as provided in paragraph BACKFI LLI NG AND
COWVPACTI ON

3.1.1. 2 Renpval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such

mat erial shall be renoved to the depth directed and replaced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG AND
COVPACTI ON.  When renopval of unstable material is required due to the
Contractor's fault or neglect in perform ng the work, the resulting nateria
shall be excavated and replaced by the Contractor w thout additional cost to
the Governnment.

3.1.1.3 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal

be of sufficient size to permt the placenent and renpoval of forms for the
full length and width of structure footings and foundations as shown. Rock
shal | be cl eaned of | oose debris and cut to a firmsurface either |evel,

st epped, or serrated, as shown or as directed. Loose disintegrated rock and
thin strata shall be renoved. Renpval of unstable material shall be as
speci fied above. When concrete or masonry is to be placed in an excavated
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be nmade unti

just before the concrete or masonry is to be placed

3.1.2 St ockpi | es

St ockpil es of satisfactory and wasted materials shall be placed and graded
as specified. Stockpiles shall be kept in a neat and well drained
condition, giving due consideration to drainage at all tinmes. The ground
surface at stockpile locations shall be cleared, grubbed, and seal ed by
rubber-tired equi pnent. Unsatisfactory materials shall not be stockpiled
but i medi ately renoved fromsite. Stockpiles of satisfactory naterials
shall be protected from contam nati on which may destroy the quality and
fitness of the stockpiled material. |If the Contractor fails to protect the
st ockpil es, and any material becones unsatisfactory, such material shall be
renoved and replaced with satisfactory material from approved sources at no
additional cost to the Governnment. Locations of stockpiles of satisfactory
materials shall be subject to prior approval of the Contracting Oficer

3.2 BACKFI LLI NG AND COMPACTI ON
Backfill material shall consist of satisfactory material or select granular
material as required. Backfill shall be placed in |layers not exceeding 150

nm | oose thickness for conpaction by hand operated nmachi ne conmpactors, and
200 mMmm | oose thickness for other than hand operated nachi nes, unless

ot herwi se specified. Each layer shall be conpacted to at |east 95 percent
mexi mum density for cohesionless soils and 90 percent nmaxi mum density for
cohesive soils, unless otherw se specified

3.2.1 Trench Backfi l

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 0.6 nmeters above the top of pipe prior to perforning the
required pressure tests. The joints and couplings shall be left uncovered
during the pressure test.
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3.2.1.1 Repl acenent of Unyielding Materia
Unyi el ding material renoved fromthe bottomof the trench shall be repl aced
with select granular material or initial backfill material

3.2.1.2 Repl acenent of Unstable Materia

Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in |ayers not exceedi ng 150
mm | oose thickness.

3.2.1.3 Beddi ng and Initial Backfil
Beddi ng and initial backfill material shall be placed to thickness indicated
on the plans and conpacted with approved tanpers to a height of at |east 300
nm above the utility pipe or conduit. The backfill shall be brought up
evenly on both sides of the pipe for the full length of the pipe. Care
shall be taken to ensure thorough conpaction of the fill under the haunches
of the pipe.

3.2.1. 4 Fi nal Backfil

The remai nder of the trench, except for special materials for roadways,
railroads and airfields, shall be filled with satisfactory materi al
Backfill material shall be placed and conpacted as foll ows:

a. Roadways: Backfill shall be placed up to the elevation at which
the requirements in Section 02300 EARTHWORK control . Water
fl ooding or jetting nethods of conpaction will not be permtted.

b. Sidewal ks, Turfed or Seeded Areas and M scel | aneous Areas:
Backfill shall be deposited in layers of a maximum of 300 mm | oose
t hi ckness, and conpacted to 85 percent naxi num density for cohesive
soils and 90 percent meximum density for cohesionless soils. Water

fl ooding or jetting nmethods of conpaction will be permtted for

granul ar noncohesive backfill nmaterial. Water jetting shall not be

allowed to penetrate the initial backfill. This requirement shal

al so apply to all other areas not specifically designated above.

Conpaction by water flooding or jetting will not be pernmitted.
3.2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure for 7 days, backfil

shall be placed in such a manner that the structure will not be danaged by
the shock of falling earth. The backfill material shall be deposited and
conpacted as specified for final backfill, and shall be brought up evenly on

all sides of the structure to prevent eccentric |oading and excessive
stress.

3.3 SPECI AL REQUI REMENTS

Speci al requirenments for both excavation and backfill relating to the
specific utilities are as foll ows:
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3.3.1 Wat er Lines

Trenches shall be of a depth to provide a mninmum cover of 1.2 meters from
the existing ground surface, or fromthe indicated finished grade, whichever
is lower, to the top of the pipe.

3.3.2 Heat Distribution System

Initial backfill material shall be free of stones larger than 6.3 mm in any
di mensi on.

3.3.3 El ectrical Distribution System

Direct burial cable and conduit or duct |line shall have a m ni nrum cover of
600 mMmm fromthe finished grade, unless otherw se indicated.

3.3.4 Pl astic Marki ng Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 450
mllimeters below finished grade unl ess otherw se shown.

3.4 TESTI NG

Testing shall be the responsibility of the Contractor and shall be perforned
at no additional cost to the Governnent.

3.4.1 Testing Facilities

Tests shall be performed by an approved comrercial testing |aboratory or may
be tested by facilities furnished by the Contractor. No work requiring
testing will be permtted until the facilities have been inspected and
approved by the Contracting Oficer.

3.4.2 Testing of Backfill Materials

Classification of backfill materials shall be determ ned in accordance with
ASTM D 2487 and the npisture-density relations of soils shall be detern ned
in accordance with ASTM D 1557. A m ni nrum of one soil classification and
one noisture-density relation test shall be performed on each different type
of material used for bedding and backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A nmininumof one field density test per lift of
backfill for every 150 neters of installation shall be perforned. One

noi sture density relationship shall be deternmined for every 1500 cubic
meters of material used. Field in-place density shall be determined in
accordance with ASTM D 1556 ASTM D 2167 ASTM D 2922. \When ASTM D 2922 is
used, the calibration curves shall be checked and adjusted using the sand
cone nethod as described in paragraph Calibration of the ASTM publication
ASTM D 2922 results in a wet unit weight of soil and when using this nethod,
ASTM D 3017 shall be used to deternine the noisture content of the soil

The calibration curves furnished with the noisture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture gauges shall be nade at
the beginning of a job, on each different type of material encountered, at
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intervals as directed by the Contracting O ficer. Copies of calibration
curves, results of calibration tests, and field and | aboratory density tests
shal |l be furnished to the Contracting O ficer. Trenches inproperly
conpacted shall be reopened to the depth directed, then refilled and
conpacted to the density specified at no additional cost to the Governnent.

3.4.4 Di spl acenent of Sewers

After other required tests have been perfornmed and the trench backfil
conpacted to 600 mm above the top of the pipe , the pipe shall be
i nspected to determ ne whether significant displacenent has occurred. This
i nspection shall be conducted in the presence of the Contracting Oficer
Pi pe sizes larger than 900 mnm (36 inches) shall be entered and exani ned,
while smaller dianeter pipe shall be inspected by shining a |light or |aser
bet ween manhol es or manhol e | ocations, or by the use of television caneras
passed through the pipe. |If, in the judgenent of the Contracting O ficer,
the interior of the pipe shows poor alignnment or any other defects that
woul d cause inproper functioning of the system the defects shall be
remedi ed as directed at no additional cost to the Government.

-- End O Section --
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SECTI ON 02510A

WATER DI STRI BUTI ON SYSTEM
04/ 98

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vinyl
Chl ori de) (CPVC) Compounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC) Pressure-
Rat ed Pipe (SDR Seri es)

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

ASTM F 477 (1999) Elastoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 1483 (1998) Oriented Poly(Vinyl Chloride), PVCO
Pressure Pipe

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C502 (1994; Cb02a) Dry-Barrel Fire Hydrants

AWM C509 (1994; Addendum 1995) Resilient-Seated Gate

Val ves for Water Supply Service

AWM C900 (1997; C900a) Pol yvinyl Chloride (PVC
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM C901 (1996) Pol yethylene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Service
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AWM C905 (1997) Pol yvinyl Chloride (PVC) Water
Transmi ssion Pipe, Nom nal Diameters 14 In.
Through 36 In.

AWM C909 (1998) Mol ecularly Oiented Polyvinyl
Chl oride (PVCO Pressure Pipe, 4 IN through
12 IN (100 nm t hrough 300 mm), for Water
Di stribution

AWM M23 (1980) Manual : PVC Pi pe - Design and
Installation

ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATI ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/IC
Pi pe

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 49 (1994) Hazardous Chem cal s Data

NFPA 325-1 (1994) Fire Hazard Properties of Flamuable
Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards of
Materials for Enmergency Response

NSF | NTERNATI ONAL ( NSF)

NSF 14 (1998) Plastics Piping Conmponents and Rel at ed
Materi al s
NSF 61 (1999) Drinking Water System Conponents -

Health Effects (Sections 1-9)
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 21 (1991) White or Colored Silicone Al kyd Paint
SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Priner (Wthout Lead
and Chromate Pignents)
1.2 Pl PI NG
This section covers water lines, and connections to building service at a
poi nt approximately 1.5 m outside buildings and structures to which service
is required. The Contractor shall have a copy of the manufacturer's
reconmmendati ons for each material or procedure to be utilized available at
the construction site at all tines.

1.2.1 Service Lines 80 mm (3 Inches) or Larger

Piping for water supply lines 80 mm (3 inches) or larger shall be polyvinyl
chloride (PVC) plastic , through 900 mm (36 inch) noninal dianeter, Oiented
PVC pl astic filanment-wound reinforced or centrifugally cast reinforced
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thernosetting resin, reinforced plastic nortar pressure pipe, steel, or
rei nforced concrete, unless otherw se shown or specified.

1.2.2 Pot abl e WAt er Lines

Pi pi ng and conponents of potable water systens which cone in contact with
the potable water shall conformto NSF 61.

1.2.3 Pl astic Piping System

Pl astic piping system conponents (PVC, polyethylene, thernosetting resin and
reinforced plastic nortar pressure) intended for transportation of potable
wat er shall conmply with NSF 14 and be | egibly marked with their synbol.

1.2.4 Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

1.3 MANUFACTURER' S REPRESENTATI VE

The Contractor shall have a manufacturer's field representative present at
the jobsite during the installation and testing of PE, RTRP, and/or RPMP
pi pe to provide technical assistance and to verify that the materials are
being installed in accordance with the manufacturer's prescribed procedures.
When the representative feels that the Contractor is installing and testing
the PE, RTRP, and/or RPMP pipe in a satisfactory manner, certification shal
be witten to note which individuals enpl oyed by the Contractor are capable
of properly installing the pipe. The field representative shall advise the
Contractor of unsatisfactory conditions imediately when they occur. Such
conditions include inproper dianmeter of pipe ends, danmaged interior |iner
poorly prepared joints, inproper curing of joints, nmoving pipe before joints
are cured, bending pipe to follow abrupt changes in trench contours, |eaving
pi pe ends open in trench overnight, not properly drying joints after rain
storms, exceeding effective adhesive |ife, sharp objects in trench bed,
backfill that coul d damage pipe, inproper procedure for concrete encasenent
of pipe, onmission of thrust blocks at changes in direction or any other
condition which could have an adverse effect on the satisfactory conpl etion
and operation of the piping system

1.4 SUBM TTALS
Governnment approval is required for submittals with a "G' designation
subnmttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Installation; G

The manufacturer's recomrendati ons for each material or procedure
to be utilized.

Wast e Wat er Di sposal Method; G
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The nmet hod proposed for di sposal of waste water from hydrostatic
tests and disinfection, prior to performng hydrostatic tests.

Satisfactory Installation; G

A statenment signed by the principal officer of the contracting
firmstating that the installation is satisfactory and in
accordance with the contract drawi ngs and specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD- 06 Test Reports
Bact eri ol ogi cal Disinfection; G
Test results fromcomercial |aboratory verifying disinfection
SD-07 Certificates
Manuf acturer's Representative; G

The nanme and qualifications of the manufacturer's representative
and witten certification fromthe manufacturer that the
representative is technically qualified in all phases of PE, RTRP,
and/ or RPMP pipe laying and jointing and experienced to supervise
the work and train the Contractor's field installers, prior to
comenci ng installation.

Installation; G

A statenent signed by the manufacturer's field representative
certifying that the Contractor's personnel are capable of properly
installing the pipe on the project.

Meters; G

Manuf acturer's certificate stating that each meter furni shed has
been tested for accuracy of registration and conpliance with the
accuracy and capacity requirenments of the appropriate AWM
st andard.

5 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
lining. If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory manner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and tongs
for aligning or turning pipe will be permtted only on the bare ends of the
pipe. The interior of pipe and accessories shall be thoroughly cl eaned of
foreign nmatter before being lowered into the trench and shall be kept clean
during laying operations by plugging or other approved nethod. Before
installation, the pipe shall be inspected for defects. Material found to be
defective before or after laying shall be replaced with sound materia
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wi t hout additional expense to the Governnent. Rubber gaskets that are not to
be installed i mediately shall be stored in a cool and dark place.

1.5.1 Pol yet hyl ene (PE) Pipe Fittings and Accessories

PE pipe, fittings, and accessories shall be handled in conformnce with AWA
C901.

1.5.2 M scel | aneous Pl astic Pipe and Fittings

Pol yvinyl Chloride (PVC), Reinforced Thernosetting Resin Pipe (RTRP), and
Rei nforced Plastic Mortar Pressure (RPMP) pipe and fittings shall be handl ed
and stored in accordance with the manufacturer's reconmmendati ons. Storage
facilities shall be classified and marked in accordance with NFPA 704, with

classification as indicated in NFPA 49 and NFPA 325-1
PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenments
speci fied bel ow.

2.1.1 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be nmanufactured of material conformng to
ASTM D 1784, Cl ass 12454B.

a. Pipe Less Than 100 nm (4 inch) Di aneter:

(1) Solvent Cenment Joint: Pipe shall conformto di nensiona

requi renments of ASTM D 1785 or ASTM D 2241 with joints neeting the
requi renments of 1.03 MPa (150 psi) working pressure and 1.38 MPa
(200 psi) hydrostatic test pressure.

b. Pipe 100 through 300 mm Dianeter: Pipe, couplings and fittings
shall conformto AWM C900, Class 150, Cl OD pi pe di nensions,
el astomeri c-gasket joint, unless otherw se shown or specified.

2.1.2 Oriented Pol yvinyl Chloride (PVCO Plastic Pipe

Pi pe, couplings, and fittings shall be manufactured of material conformng
to ASTM D 1784, Cl ass 12454-B. Pipe shall conformto AWM C909, C ass 150,
and to ASTM F 1483 and shall have an outside diameter equal to cast iron
out si de di aneter.

2.2 FI TTI NGS AND SPECI ALS
2.2.1 PVC Pi pe System

a. For pipe 100 mm (4 inch) dianeter and larger, fittings and specials
shall be iron, bell end in accordance with AWM C110, 1.03 MPa (150
psi) pressure rating unless otherw se shown or specified, except
that profile of bell may have special dinmensions as required by the
pi pe manufacturer; or fittings and specials may be of the same
material as the pipe with elastoneric gaskets, all in conformance
with AWM C900. Iron fittings and specials shall be cenent-nortar
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lined (standard thickness) in accordance with AWM Cl104. Fittings
shall be bell and spigot or plain end pipe, or as applicable.

2.3 JO NTS
2.3.1 Pl astic Pipe Jointing
2.3.1.1 PVC Pi pe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be made in accordance with the
manuf acturer's reconmendati ons, and as approved by the Contracting Oficer.

2.3.1.2 PVCO Pi pe

Joints shall conformto ASTM D 3139. El astoneric gaskets shall conformto
ASTM F 477.

2.4 VALVES
2.4.1 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |less than 1.03
MPa (150 psi). Valve connections shall be as required for the piping in
which they are installed. Valves shall have a clear waterway equal to the
full nom nal diameter of the valve, and shall be opened by turning
countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the metal, indicating the direction of opening.

a. Valves 80 mm (3 inches) and larger shall be iron body, bronze
mount ed, and shall conformto AWM C500. Flanges shall not be
buried. An approved pit shall be provided for all flanged
connecti ons.

b. Resilient-Seated Gate Valves: For valves 80 to 300 mm (3 to 12
inches) in size, resilient-seated gate valves shall conformto AWM
C509.

2.5 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes may
be installed only in | ocations not subjected to vehicular traffic. Cast-iron
boxes shall be extension type with slide-type adjustnment and with flared
base. The mi ni mum t hi ckness of metal shall be 5 mm Concrete boxes shal

be the standard product of a manufacturer of precast concrete equi pnent.

The word "WATER' shall be cast in the cover. The box |length shall adapt,

wi t hout full extension, to the depth of cover required over the pipe at the
val ve | ocati on.

2.6 FI RE HYDRANTS

Hydrants shall be dry-barrel type conformng to AWM C502 with val ve opening
at least 125 mm (5 inches) in dianmeter and designed so that the flange at
the main valve seat can be renpbved with the nain valve seat apparatus

remai ning i ntact, closed and reasonably tight against |eakage and with a
breakabl e val ve rod coupling and breakabl e fl ange connections | ocated no
nore than 200 mm above the ground grade. Hydrants shall have a 150 mm (6
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i nch) bell connection, two 65 mm (2-1/2 inch) hose connections and one 115
mm (4-1/2 inch) punper connection. CQutlets shall have Anerican Nationa
Standard fire-hose coupling threads. Wrking parts shall be bronze

Design, material, and workmanshi p shall be equal to the |latest stock pattern
ordinarily produced by the manufacturer. Hydrants shall be painted with 1
coat of red iron oxide, zinc oxide prinmer conformng to SSPC Paint 25 and 2
finish coats of silicone alkyd paint conformng to SSPC Paint 21, of the
installation's standard colors or as directed by the Contracting O ficer.
Sui t abl e bronze adapter for the 115 mm (4-1/2 inch) each outlet, with caps,
shall be furnished

2.7 M SCELLANEOQUS | TEMS
2.7.1 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing nain shal
be the cast gray, ductile, or nmalleable iron, split-sleeve type with flanged
or grooved outlet, and with bolts, follower rings and gaskets on each end of
the sleeve. Construction shall be suitable for a nmaxi num worki ng pressure
of 1.03 MPa. Bolts shall have square heads and hexagonal nuts.

Longi tudi nal gaskets and nmechanical joints with gaskets shall be as
recomended by the manufacturer of the sleeve. Wen using grooved
nmechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a machi ne-cut hole in pipe,
encasi ng an el astoneric gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |ugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 67.8 Newt on
neters (50 foot-pound).

2.7.2 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWWA B301
Hypochl orite, Calcium and Sodium AWM B300

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Cutting of Pipe
Cutting of pipe shall be done in a neat and workmanli ke manner wi thout
damage to the pipe. Unless otherw se recommended by the manufacturer and
authorized by the Contracting Officer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved

3.1.2 Adj acent Facilities

3.1.2.1 Sewer Lines
Where the location of the water pipe is not clearly defined in dinmensions on

the drawi ngs, the water pipe shall not be laid closer horizontally than 3 m
froma sewer except where the bottom of the water pipe will be at |east 300
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nm above the top of the sewer pipe, in which case the water pipe shall not
be laid closer horizontally than 1.8 m fromthe sewer. \Were water |ines
cross under gravity-flow sewer |ines, the sewer pipe, for a distance of at
|l east 3 m each side of the crossing, shall be fully encased in concrete or
shall be made of pressure pipe with no joint located within 900 nmm
horizontally of the crossing. Water lines shall in all cases cross above
sewage force nmains or inverted siphons and shall be not |ess than 600 mm
above the sewer main. Joints in the sewer nmain, closer horizontally than
900 mMmm to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water |lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wring.

3.1.3 Joint Deflection
3.1.3.1 O fset for Flexible Plastic Pipe

Maxi mum of f set in alignnment between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting O ficer, but
shall not exceed 5 degrees.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully |lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equiprment. Wter-1line

mat eri al s shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in making connections
with other lines or as authorized by the Contracting O ficer, pipe shall be
laid with the bells facing in the direction of laying. The full |ength of
each section of pipe shall rest solidly upon the pipe bed, with recesses
excavated to accommodate bells, couplings, and joints. Pipe that has the
grade or joint disturbed after laying shall be taken up and relaid. Pipe
shall not be laid in water or when trench conditions are unsuitable for the
work. Water shall be kept out of the trench until joints are conplete.

When work is not in progress, open ends of pipe, fittings, and val ves shal
be securely closed so that no trench water, earth, or other substance wll
enter the pipes or fittings. \Where any part of the coating or lining is
damaged, the repair shall be made by and at the Contractor's expense in a
satisfactory manner. Pipe ends |eft for future connections shall be valved,
pl ugged, or capped, and anchored, as shown.

3.1.4.1 Pl astic Pipe Installation
PVC pi pe shall be installed in accordance with AWM M23.

3.1.4.2 Pi pi ng Connecti ons
Where connections are nade between new work and existing mains, the
connections shall be nmade by using specials and fittings to suit the actua
conditions. Wen made under pressure, these connections shall be installed
usi ng standard nethods as approved by the Contracting O ficer. Connections

to existing asbestos-cenent pipe shall be nade in accordance with ACPPA Wrk
Practi ces.
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3.1.4.3 Penetrati ons

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cenment nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with mastic.

3.1.5 Joi nting
3.1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe 100 through 300 nm dianmeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 100 mm (4 inch) diameter with
configuration using elastoneric ring gasket.

3.1.5.2 Transition Fittings

Connections between different types of pipe and accessories shall be nade
with transition fittings approved by the Contracting O ficer.

3.1.6 Install ation of Service Lines

Service lines shall include the pipe line connecting building piping to
water distribution lines to the connections with the building service at a
poi nt approximtely 5 feet outside the building where such building service
exi sts. Where building services are not installed, the Contractor shal
term nate the service lines approximately 5 feet fromthe site of the
proposed building at a point designated by the Contracting O ficer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requirenents.

3.1.6.1 Service Lines Larger than 50 mm

Service lines larger than 50 mMmm shall be connected to the nain by a tapped
saddl e, tapping sleeve and val ve, service clanp or reducing tee, depending
on the main dianmeter and the service line dianeter, and shall have a gate
val ve.

3.1.7 Setting of Fire Hydrants, Meters and Val ves
3.1.7.1 Location of Fire Hydrants

Fire hydrants shall be located and installed as shown. Each hydrant shal
be connected to the main with a 150 nm branch |ine having at |east as nuch
cover as the distribution main. Hydrants shall be set plunmb with punper
nozzl e facing the roadway, with the center of the | owest outlet not |ess
than 450 mm above the finished surrounding grade, and the operating nut not
nore than 1220 nm above the finished surrounding grade. Fire hydrants

desi gnated on the drawings as |low profile shall have the | owest outlet not

| ess than 450 nm above the finished surrounding grade, the top of the
hydrant not nore than 600 nm above the finished surrounding grade. Except
where approved ot herw se, the backfill around hydrants shall be thoroughly
conpacted to the finished grade i Mmediately after installation to obtain
beneficial use of the hydrant as soon as practicable. The hydrant shall be
set upon a slab of concrete not less than 100 mmthick and 375 nmm square
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Not |ess than 2 cubic nmeters of free-draining broken stone or gravel shal
be placed around and beneath the waste opening of dry barrel hydrants to
ensure drai nage

3.1.7.2 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be

i nstall ed where shown or specified, and shall be set plunmb. Valve boxes
shal |l be centered on the valves. Boxes shall be installed over each outside
gate val ve unl ess otherwi se shown. Where feasible, valves shall be |ocated
outside the area of roads and streets. Earth fill shall be tanped around
each valve box or pit to a distance of 1.2 m on all sides of the box, or
the undi sturbed trench face if less than 1.2 m

3.1.8 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.9 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 100 mmin dianmeter or |arger, and
fire hydrants shall be provided with thrust restraints. Valves shall be
securely anchored or shall be provided with thrust restraints to prevent
nmovenment. Thrust restraints shall be thrust bl ocks.

3.1.9.1 Thrust Bl ocks

Thrust bl ocking shall be concrete of a nix not |eaner than: 1 cenent, 2-1/2
sand, 5 gravel; and having a conpressive strength of not |less than 14 MPa
after 28 days. Blocking shall be placed between solid ground and the
hydrant or fitting to be anchored. Unless otherw se indicated or directed,
the base and thrust bearing sides of thrust blocks shall be poured directly
agai nst undi sturbed earth. The sides of thrust blocks not subject to thrust
may be poured against forns. The area of bearing shall be as shown or as
directed. Blocking shall be placed so that the fitting joints will be
accessible for repair. Steel rods and clanps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.2 HYDROSTATI C TESTS
Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be made until at
| east 5 days after installation of the concrete thrust bl ocking, unless
ot herwi se approved

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, and the trench partially
backfilled | eaving the joints exposed for examination, the newy laid piping

02510A-10



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY
MCGUI RE AFB, NEW JERSEY

or any valved section of piping shall, unless otherw se specified, be
subjected for 1 hour to a hydrostatic pressure test of 1.38 MPa. Water
supply lines designated on the draw ngs shall be subjected for 1 hour to a
hydrostatic pressure test of 1.38 MPa. Each valve shall be opened and

cl osed several tines during the test. Exposed pipe, joints, fittings,
hydrants, and val ves shall be carefully exam ned during the partially open
trench test. Joints show ng visible | eakage shall be replaced or renmde as
necessary. Cracked or defective pipe, joints, fittings, hydrants and val ves
di scovered in consequence of this pressure test shall be renpved and
replaced with sound material, and the test shall be repeated until the test
results are satisfactory. The requirenent for the joints to remain exposed
for the hydrostatic tests may be waived by the Contracting O ficer when one
or nore of the following conditions is encountered

a. Compliance would require maintaining barricades and wal kways around
and across an open trench in a heavily used area that would require
continuous surveillance to assure safe conditions.

b. Mintaining the trench in an open condition would delay conpletion
of the project.

The Contractor may request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conply
with the required hydrostatic tests. Backfill placed prior to the tests
shall be placed in accordance with the requirenments of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water line shall be subjected to not
|l ess than 1.38 MPa pressure. Water supply |ines designated on the draw ngs
shall be subjected to a pressure equal to 1.38 MPa. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any valved
or approved section, necessary to nmintain pressure within 34.5 kPa of the
speci fied | eakage test pressure after the pipe has been filled with water
and the air expelled. Piping installation will not be accepted if |eakage
exceeds the all owabl e | eakage which is determ ned by the foll ow ng fornul a:

L = 0.0001351IND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by the
above fornula, the defective joints shall be located and repaired until the
| eakage is within the specified allowance, w thout additional cost to the
Gover nnent .

3.2.3 Time for Making Test
Except for joint nmaterial setting or where concrete thrust blocks

necessitate a 5-day delay, pipelines jointed with rubber gaskets, nechanica
or push-on joints, or couplings may be subjected to hydrostatic pressure,
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i nspected, and tested for |eakage at any tinme after partial conpletion of
backfill. Cenent-nortar lined pipe my be filled with water as recomended
by the manufacturer before being subjected to the pressure test and
subsequent | eakage test.

. 2.4 Concurrent Hydrostatic Tests

The Contractor nmay elect to conduct the hydrostatic tests using either or
both of the follow ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shall be as specified. Replacenent, repair or retesting required shall be
acconplished by the Contractor at no additional cost to the Governnent.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection my be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |lost when treated for disinfection
and air is adnmitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed.

.3 BACTERI AL DI SI NFECTI ON

.3.1 Bacteri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted

wat erline shall be disinfected as specified. After pressure tests have been
made, the unit to be disinfected shall be thoroughly flushed with water
until all entrained dirt and nud have been renoved before introducing the
chlorinating material. The chlorinating material shall be either liquid
chl orine, calcium hypochlorite, or sodium hypochlorite, conformng to

par agraph M SCELLANECQUS | TEMS. The chlorinating material shall provide a
dosage of not less than 50 ppm and shall be introduced into the water |ines
in an approved nmanner. Polyvinyl Chloride (PVC) pipe lines shall be
chlorinated using only the above specified chlorinating material in
solution. The agent shall not be introduced into the Iine in a dry solid
state. The treated water shall be retained in the pipe |ong enough to
destroy all non-spore form ng bacteria. Except where a shorter period is
approved, the retention tine shall be at |east 24 hours and shall produce
not | ess than 25 ppmof free chlorine residual throughout the line at the
end of the retention period. Valves on the lines being disinfected shall be
opened and cl osed several tines during the contact period. The |ine shal
then be flushed with clean water until the residual chlorine is reduced to
less than 1.0 ppm During the flushing period, each fire hydrant on the
line shall be opened and cl osed several tinmes. From several points in the
unit, the Contractor's conmercial |aboratory shall take a water sanple in
proper sterilized containers and performa bacterial exam nation in
accordance with state approved nethods. The conmercial |aboratory shall be
certified by the state's approving authority for exam nation of potable
water. The disinfection shall be repeated until tests indicate the absence
of pollution for at least 2 full days. The unit will not be accepted unti
sati sfactory bacteriol ogical results have been obtai ned

4 CLEANUP
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Upon conpl etion of the installation of water |ines, and appurtenances, all
debris and surplus materials resulting fromthe work shall be renoved.
-- End O Section --
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SECTI ON 02531A

SANI TARY SEWERS
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOCI ATl ON ( AREMR)

AREMA Manual (1999) Manual for Railway Engi neering (4
Vol .)

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 123/ A 123M (2000) Zinc (Hot-Dip Gal vani zed) Coatings on
Iron and Steel Products

ASTM C 14M (1999) Concrete Sewer, Storm Drain, and
Cul vert Pipe (Metric)

ASTM C 33 (1999ael ) Concrete Aggregates

ASTM C 76M (2000) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM C 150 (1999a) Portland Cenent

ASTM C 260 (2000) Air-Entraining Adm xtures for Concrete

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 425 (2000) Conpression Joints for Vitrified Clay
Pi pe and Fittings

ASTM C 443M (1998) Joints for Circular Concrete Sewer and
Cul vert Pipe, Using Rubber Gaskets (Metric)

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

ASTM C 564 (1997) Rubber Gaskets for Cast lron Soil Pipe
and Fittings

ASTM C 700 (2000) Vitrified Clay Pipe, Extra Strength,

Standard Strength, and Perforated
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ASTM C 828 (1998) Low Pressure Air Test of Vitrified
Cl ay Pi pe Lines
ASTM C 924M Concrete Pipe Sewer Lines by Low Pressure Air
Test Method (Metric)
ASTM C 972 (2000) Conpression-Recovery of Tape Seal ant
ASTM D 412 (1998a) WVul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astonmers -
Tensi on
ASTM D 624 (2000) Tear Strength of Conventi onal

Vul cani zed Rubber and Ther nopl astic
El ast oners

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conmpounds

ASTM D 2680 (1995a) Acrylonitril e-Butadi ene-Styrene (ABS)
and Poly(Vinyl Chloride) (PVC) Composite
Sewer Pi pi ng

ASTM D 2751 (1996a) Acrylonitril e-Butadi ene-Styrene (ABS)
Sewer Pipe and Fittings

ASTM D 2996 (1995) Fil ament-Wund "Fi bergl ass" (d ass-
Fi ber - Rei nforced Thernosetting-Resin) Pipe

ASTM D 2997 (1999) Centrifugally Cast "Fiberglass"
(d ass- Fi ber - Rei nf or ced- Ther nbsetti ng- Resi n)
Pi pe

ASTM D 3034 (1998) Type PSM Pol y(Vinyl Chloride) (PVC
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seal s

ASTM D 3262 (1996) "Fiberglass" (d ass-Fi ber-Reinforced
Thernpsetting- Resin) Sewer Pipe

ASTM D 3350 (1999) Pol yethylene Plastics Pipe and
Fittings Materials

ASTM D 3753 (1999) d ass-Fi ber-Rei nforced Pol yester
Manhol es

ASTM D 3840 (1999) "Fiberglass" (d ass-Fiber-Reinforced

Thernosetting-Resin) Pipe Fittings for
Nonpressure Applications

ASTM D 4161 (1996) "Fi bergl ass" (d ass-Fi ber-Rei nforced

Thernosetting Resin) Pipe Joints Using
Fl exi bl e El astoneric Seal s
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ASTM F 402 (1993; R 1999) Safe Handling of Sol vent
Cements, Priners, and Cl eaners Used for
Joi ni ng Thernopl astic Pipe and Fittings
ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joi ning Plastic Pipe
ASTM F 714 (2000) Pol yethylene (PE) Plastic pipe (SDR-
PR) Based on Qutside Di aneter
ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Controll ed I nside Dianeter
ASTM F 894 (1998a) Pol yet hyl ene (PE) Large Di aneter
Profile Wall Sewer and Drain Pipe
ASTM F 949 (2000) Pol y(Vinyl Chloride) (PVC) Corrugated
Sewer Pipe with a Snmooth Interior and
Fittings
AMVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C105 (1999) Pol yet hyl ene Encasenent for Ductil e-
I ron Pipe Systens
AWM C110 (1998) Ductile-lron and Gray-lron Fittings, 3
In. Through 48 In. (75 mm through 1200 M),
for Water and Ot her Liquids
AWM C111 (2000) Rubber-Gasket Joints for Ductile-lron
Pressure Pipe and Fittings
AWM C115 (1999) Flanged Ductile-lron Pipe with
Ductile-lron or Gray-lron Threaded Fl anges
AWM C151 (1996) Ductile-lron Pipe, Centrifugally Cast,
for Water or Other Liquids
NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chem cal s Data
NFPA 325-1 (1994) Fire Hazard Properties of Flammble
Li qui ds, Gases, and Vol atile Solids
NFPA 704 (1996) Identification of the Fire Hazards of
Materials for Energency Response
UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)
UBPPA UNI - B- 6 (1990) Reconmended Practice for the Low
Pressure Air Testing of Installed Sewer Pipe
UBPPA UNI - B-9 (1990; Addenda 1994) Recomended Perfor mance

Speci fication for Polyvinyl Chloride (PVC
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Profile Wall Gravity Sewer Pipe and Fittings
Based on Controlled |Inside Diameter (Nom na
Pi pe Sizes 4-48 inch)

2 GENERAL REQUI REMENTS

The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 1.5 m
outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged material and redo unacceptable work at no

additional cost to the Governnment. Excavation and backfilling is specified
in Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS. Backfilling shall be acconplished after inspection by the

Contracting Officer. Before, during, and after installation, plastic pipe
and fittings shall be protected fromany environnent that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at al
tinmes and shall follow these instructions unless directed otherwi se by the
Contracting Officer. Solvents, solvent conmpounds, |ubricants, elastoneric
gaskets, and any simlar materials required to install the plastic pipe
shal |l be stored in accordance with the manufacturer's recomendati on and
shall be discarded if the storage period exceeds the recomrended shelf |ife.
Solvents in use shall be discarded when the recommended pot life is
exceeded.

.3 SUBM TTALS

Government approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will review the submttal for the Governnment. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD-07 Certificates
Portl and Cenent; G

Certificates of conpliance stating the type of cenent used in
manuf acture of concrete pipe, fittings and precast manhol es.

Joints; G
Certificates of conpliance stating that the fittings or gaskets

used for waste drains or |lines designated on the plans as sanitary
sewer drains are oil resistant.

PART 2 PRODUCTS

2.

2.

1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow

1.1  PVC Pipe

ASTM D 3034, Type PSM wi th a maxi num SDR of 35, Size 380 mm (15 inch) or
less in diameter. ASTM F 949 for corrugated sewer pipes with a snooth
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interior. UBPPA UN -B-9 and ASTM F 794, Series 46, for ribbed sewer pipe
with snooth interior, size 200 nm (8 inch) through 1200 mm (48 inch)

di ameters. PVC shall be certified by the conpounder as neeting the

requi rements of ASTM D 1784, cell Class 12454B. The pipe stiffness shall be
greater than or equal to 735/D for cohesionless material pipe trench
backfills.

2.2 REQUI REMENTS FOR FI TTI NGS

Fittings shall be conpatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirenents specified bel ow

2.2.1 Fittings for Plastic Pipe
PVC conposite sewer pipe fittings shall conformto ASTM D 2680.
2.2.1.1 Fittings for PVC Pipe

ASTM D 3034 for type PSM pipe. ASTMF 949 for corrugated sewer pipe with a
smooth interior. UBPPA UN -B-9 and ASTM F 794, Series 46, for ribbed sewer
pi pe with snmooth interior.

2.3 JOI NTS

Joints installation shall conply with the manufacturer's instructions.
Fittings and gaskets utilized for waste drains or industrial waste |ines
shall be certified by the manufacturer as oil resistant.

2.3.1 Pl astic Pipe Jointing
Fl exi bl e plastic pipe (PVC) gasketed joints shall conformto ASTM D 3212.
2.4 BRANCH CONNECTI ONS

Branch connections shall be made by use of regular fittings or solvent
cenment ed saddl es as approved. Saddles for PVC conposite pipe shall conform
to Figure 2 of ASTM D 2680; and saddles for PVC pipe shall conformto Table
4 of ASTM D 3034.

2.5 FRAMES AND COVERS

Frames and covers shall be cast iron or ductile iron. Cast iron frames and
covers shall be as indicated or shall be of type suitable for the
application, circular, w thout vent holes. The franes and covers shall have
a conbi ned wei ght of not less than 181.4 kg (400 pounds). The word "Sewer"
shal | be stanped or cast into covers so that it is plainly visible.

2.6 STEEL LADDER

A steel |adder shall be provided where the depth of a nmanhole exceeds 3.6 m
(12 feet). The | adder shall not be less than 406 mm (16 inches) in width,
with 19 nm (3/4 inch) dianeter rungs spaced 305 nm (12 inches) apart. The
two stringers shall be a mninum 10 mm (3/8 inch) thick and 51 mm (2 inch)
wi de. Ladders and inserts shall be gal vanized after fabrication in
conformance with ASTM A 123/ A 123M
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2.7 CEMENT MORTAR
Cenent nortar shall conformto ASTM C 270, Type Mwith Type Il cenent.
2.7.1 Portl and Cenent

Portland cenent shall conformto ASTM C 150, Type Il for concrete used in
concrete pipe, concrete pipe fittings, and nmanholes and type optional with
the Contractor for cenent used in concrete cradle, concrete encasenent, and
thrust bl ocking. Were aggregates are alkali reactive, as determni ned by
Appendi x XI of ASTM C 33, a cenment containing |ess than 0.60 percent

al kali es shall be used

2.7.2 Portl and Cenent Concrete

Portl and cenent concrete shall conformto ASTM C 94/ C 94M conpressive
strength of 28 MPa at 28 days, except for concrete cradl e and encasenent or
concrete bl ocks for manholes. Concrete used for cradle and encasenent shal
have a conpressive strength of 17 MPa mininum at 28 days. Concrete in place
shall be protected fromfreezing and noisture |loss for 7 days.

2.8 STRUCTURES
2.8.1 Precast Reinforced Concrete Manhol e Sections

Precast reinforced concrete manhol e sections shall conformto ASTM C 478,
except that portland cenment shall be as specified herein. Joints shall be
an approved mastic, rubber gaskets, a combination of these types; or the use
of external prefornmed rubber joint seals and extruded rolls of rubber with
masti ¢ adhesi ve on one side.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Adj acent Facilities
3.1.1.1 Wat er Lines

Where the location of the sewer is not clearly defined by dinensions on the
drawi ngs, the sewer shall not be closer horizontally than 3 m to a water-
supply main or service line, except that where the bottom of the water pipe
will be at |least 300 nm above the top of the sewer pipe, the horizonta
spacing may be a mnimumof 2 m \Were gravity-flow sewers cross above
water lines, the sewer pipe for a distance of 3 m on each side of the
crossing shall be fully encased in concrete or shall be acceptable pressure
pipe with no joint closer horizontally than 1 m to the crossing. The

thi ckness of the concrete encasenent including that at the pipe joints shal
be not | ess than 100 mm

3.1.2 Pi pe Layi ng

a. Pipe shall be protected during handling against inpact shocks and
free fall; the pipe interior shall be free of extraneous materi al

b. Pipe laying shall proceed upgrade with the spigot ends of bell-and-
spi got pi pe and tongue ends of tongue-and-groove pipe pointing in
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the direction of the flow. Each pipe shall be laid accurately to
the line and grade shown on the drawi ngs. Pipe shall be laid and
centered so that the sewer has a uniforminvert. As the work
progresses, the interior of the sewer shall be cleared of al
superfluous materi al s.

c. Before making pipe joints, all surfaces of the portions of the pipe
to be joined shall be clean and dry. Lubricants, prinmers, and
adhesi ves shall be used as recomended by the pipe manufacturer
The joints shall then be placed, fitted, joined, and adjusted to
obtain the degree of water tightness required.

3.1.2.1 Trenches

Trenches shall be kept free of water and as dry as possi ble during bedding,
laying, and jointing and for as long a period as required. Wen work is not
in progress, open ends of pipe and fittings shall be satisfactorily closed
so that no trench water or other material will enter the pipe or fittings.

3.1.2.2 Backfi |

As soon as possible after the joint is nade, sufficient backfill materia
shall be placed along the pipe to prevent pipe novenent off |ine or grade.
Pl astic pipe shall be conpletely covered to prevent damage from ultraviol et
[ight.

3.1.2.3 W dth of Trench

If the maxi num wi dth of the trench at the top of the pipe, as specified in
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS,
is exceeded for any reason other than by direction, the Contractor shal
install, at no additional cost to the Governnent, concrete cradling, pipe
encasenent, or other bedding required to support the added | oad of the
backfill.

3.1.2.4 Joi nting

Joints between different pipe materials shall be made as specified, using
approved jointing material s.

3.1.2.5 Handl i ng and Storage

Pipe, fittings and joint material shall be handl ed and stored i n accordance
with the manufacturer's recommendations. Storage facilities for plastic

pi pe, fittings, joint materials and solvents shall be classified and marked
in accordance with NFPA 704, with classification as indicated in NFPA 49 and
NFPA 325-1.

3.1.3 Leakage Tests

Lines shall be tested for |eakage by | ow pressure air testing, infiltration
tests or exfiltration tests, as appropriate. Low pressure air testing for
vitrified clay pipes shall be as prescribed in ASTM C 828. Low pressure air
testing for concrete pipes shall be as prescribed in ASTM C 828. Low
pressure air testing for PVC pipe shall be as prescribed in UBPPA UNI - B-6.
Low pressure air testing procedures for other pipe materials shall use the
pressures and testing tines prescribed in ASTM C 828 and ASTM C 924M after
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consultation with the pipe manufacturer. Prior to infiltration or
exfiltration tests, the trench shall be backfilled up to at |east the | ower
hal f of the pipe. |If required, sufficient additional backfill shall be

pl aced to prevent pipe novenent during testing, |eaving the joints uncovered
to permit inspection. Visible |leaks encountered shall be corrected

regardl ess of |eakage test results. Wen the water table is 600 nm or nore
above the top of the pipe at the upper end of the pipeline section to be
tested, infiltration shall be nmeasured using a suitable weir or other device
acceptable to the Contracting Oficer. Wen the Contracting Oficer
deternmines that infiltration cannot be properly tested, an exfiltration test
shall be nmade by filling the line to be tested with water so that a head of
at least 600 mm is provided above both the water table and the top of the
pi pe at the upper end of the pipeline to be tested. The filled |ine shal

be allowed to stand until the pipe has reached its maxi num absorption, but
not | ess than 4 hours. After absorption, the head shall be re-established
The amount of water required to maintain this water |evel during a 2-hour
test period shall be neasured. Leakage as neasured by either the
infiltration test or exfiltration test shall not exceed 94 L per 1 mm

di anet er per km of pipeline per day. Wen | eakage exceeds the meaxi mum
anount specified, satisfactory correction shall be nade and retesting
acconplished. Testing, correction, and retesting shall be made at no

additi onal cost to the Governnent.

3.1. 4 Test for Deflection

When flexible pipe is used, a deflection test shall be nmade on the entire

l ength of the installed pipeline not |ess than 30 days after the conpletion
of all work including the | eakage test, backfill, and placenent of any fill,
gradi ng, paving, concrete, or superinposed |oads. Deflection shall be
deternmi ned by use of a deflection device or by use of a spherical

spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft. The ball, cylinder, or circular sections shall have a

di aneter, or nminor dianeter as applicable, of 92.5 percent of the inside

di aneter of the pipe. A tolerance of plus 0.5 percent will be permtted

The ball, cylinder, or circular sections shall be of a honbgeneous materia

t hroughout, shall have a density greater than 1.0 as related to water at 4.0
degrees C (39.2 degrees F), and shall have a surface brinell hardness of not
| ess than 150. The device shall be center bored and through bolted with a 6
mm (1/4 inch) mninmmdianmeter steel shaft having a yield strength of 480
MPa (70,000 psi) or nore, with eyes at each end for attaching pulling
cables. The eye shall be suitably backed with flange or heavy washer; a
pull exerted on the opposite end of the shaft shall produce conpression

t hroughout the renote end of the ball, cylinder or circular section

Circul ar sections shall be spaced so that the distance fromthe externa
faces of the front and back sections shall equal or exceed the diameter of
the circular section. Failure of the ball, cylinder, or circular section to
pass freely through a pipe run, either by being pulled through or by being
flushed through with water, shall be cause for rejection of that run. \Wen
a deflection device is used for the test in lieu of the ball, cylinder, or
circular sections described, such device shall be approved prior to use

The device shall be sensitive to 1.0 percent of the diameter of the pipe
bei ng nmeasured and shall be accurate to 1.0 percent of the indicated

di mrension. Installed pipe showi ng deflections greater than 7.5 percent of
the normal dianmeter of the pipe, shall be retested by a run fromthe
opposite direction. |If the retest also fails, the suspect pipe shall be

repl aced at no cost to the Governnent.
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2 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed

.3 I NSTALLATI ON OF WYE BRANCHES

We branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. Wien the connecting pipe cannot be
adequately supported on undi sturbed earth or tanped backfill, the pipe shal
be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting fromfaulty
construction nmethods or negligence by the Contractor shall be installed at
no additional cost to the Governnent. The installation of we branches in
an existing sewer shall be nmade by a nethod which does not danmmge the
integrity of the existing sewer. One acceptable nmethod consists of renoving
one pi pe section, breaking off the upper half of the bell of the next | ower
section and half of the running bell of wye section. After placing the new
section, it shall be rotated so that the broken half of the bell will be at
the bottom The two joints shall then be made with joint packing and cenment
nortar.

.4 MANHOLE DETAI LS

4.1 General Requirenents

Manhol es shal|l be constructed of prefabricated plastic, concrete, or precast
concrete manhol e sections. The invert channels shall be snooth and

sem circular in shape conformng to the inside of the adjacent sewer

section. Changes in direction of flow shall be made with a snmoboth curve of
as large a radius as the size of the manhole will permt. Changes in size
and grade of the channels shall be made gradually and evenly. The invert
channels shall be fornmed directly in the concrete of the manhol e base, or
shall be built up with brick and nortar, or shall be half tile laid in
concrete, or shall be constructed by laying full section sewer pipe through
the manhol e and breaking out the top half after the surroundi ng concrete has
har dened. Pi pe connections shall be nmade to manhol e using water stops,
standard O-ring joints, special manhol e coupling, or shall be nmade in
accordance with the manufacturer's recomendati on. The Contractor's
proposed net hod of connection, list of materials selected, and specials
required, shall be approved prior to installation. The floor of the manhol e
outsi de the channels shall be snmooth and shall slope toward the channel s not
| ess than 100 mm per neter nor nore than 200 nm per neter. Free drop

i nsi de the manhol es shall not exceed 500 mm neasured fromthe invert of the
inlet pipe to the top of the floor of the manhol e outside the channels; drop
manhol es shall be constructed whenever the free drop woul d ot herw se be
greater than 500 mm

4.2 St eel Ladder Anchorage

Ladder shall be adequately anchored to the wall by nmeans of steel inserts
spaced not nore than 1850 mm apart vertically, and shall be installed to
provide at | east 150 mm of space between the wall and the rungs. The wal
along the Iine of the | adder shall be vertical for its entire |ength.
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3.4.3 Jointing, Plastering and Sealing

Mastic joints between precast rings shall be full-bedded in jointing
conpound and shall be snpbothed to a uniform surface on both the interior and
exterior of the manhole. Installation of rubber gasket joints between
precast rings shall be in accordance with the reconmendati ons of the

manuf acturer. Precast rings may al so be sealed by the use of extruded rolls
of rubber with nmastic adhesive on one side

3.4.4 Setting of Frames and Covers

Unl ess otherw se indicated, tops of frames and covers shall be set flush
with finished grade in paved areas or 50 mm higher than finished grade in
unpaved areas. Frame and cover assenblies shall be sealed to manhole
sections using external preformed rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, or other methods specified in
par agraph Jointing, Plastering and Sealing, unless otherw se specified

3.5 CONNECTI NG TO EXI STI NG MANHOLES

Pi pe connections to existing manhol es shall be nade so that finish work will
conformas nearly as practicable to the applicable requirenents specified
for new nanhol es, including all necessary concrete work, cutting, and
shaping. The connection shall be centered on the manhole. Holes for the
new pi pe shall be of sufficient dianeter to all ow packing cenent nortar
around the entire periphery of the pipe but no larger than 1.5 tinmes the

di aneter of the pipe. Cutting the manhole shall be done in a manner that
wi |l cause the | east damage to the walls.

3.6 BUI LDI NG CONNECTI ONS

Bui | di ng connections shall include the lines to and connection with the
bui | di ng waste drai nage piping at a point approximtely 1.5 m outside the
bui | di ng, unl ess otherwi se indicated. Were building drain piping is not
installed, the Contractor shall term nate the building connections
approximately 1.5 m fromthe site of the building at a point and in a
manner desi gnat ed

3.7 CLEANOUTS AND OTHER APPURTENANCES
Cl eanout s and ot her appurtenances shall be installed where shown on the
drawi ngs or as directed by the Contracting O ficer, and shall conformto the

detail of the draw ngs.

-- End OF Section --
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SECTI ON 02552A

PRE- ENG NEERED UNDERGROUND HEAT DI STRI BUTI ON SYSTEM
08/ 01

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 300 (2000) Inorganic Zinc Rich Prinmer
AVMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANS| MC96. 1 (1982) Tenperature Measurenent Ther nocoupl es

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (2000) Carbon Structural Steel
ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot - Di pped,
Zi nc- Coat ed, Wel ded and Seani ess
ASTM A 106 (1999el ) Seanl ess Carbon Steel Pipe for High-
Tenperature Service
ASTM A 134 (1996) Pipe, Steel, Electric-Fusion (Arc)-
Wel ded (Sizes NPS 16 and over)
ASTM A 135 (1997c) Electric-Resistance-Wl ded Steel Pipe
ASTM A 139 (2000) Electric-Fusion (Arc)-Wlded Steel

Pi pe (NPS 4 and over)

ASTM A 167 (1999) Stainless and Heat-Resisting Chrom um
Ni ckel Steel Plate, Sheet, and Strip

ASTM A 234/ A 234M (2000) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and Hi gh
Tenperature Service

ASTM C 518 (1998) St eady- St ate Heat Fl ux Measurenents and

Thermal Transm ssion Properties by Means of
the Heat Fl ow Meter Apparatus

ASTM C 533 (1995) Calcium Silicate Bl ock and Pipe
Thermal | nsul ation
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ASTM C 591 (1994) Unfaced Prefornmed Rigid Cellular
Pol yi socyanurate Thermal |nsul ation

ASTM D 2310 (1997) Machi ne- Made "Fi bergl ass" (d ass-
Fi ber - Rei nforced Thernosetti ng-Resin) Pipe

ASTM D 2487 (2000) Classification of Soils for
Engi neeri ng Purposes (Unified Soi
Cl assification Systemnm

ASTM D 2996 (1995) Fil anent-Wund "Fi bergl ass" (d ass-
Fi ber - Rei nforced Thernosetting- Resin) Pipe

ASME | NTERNATI ONAL ( ASME)

ASME B16. 9 (1993) Factory-Made Wought Steel Buttwel ding
Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded

ASME B31.1 (1998) Power Pi ping

ASMVE B40. 1 (1991) Gauges - Pressure Indicating Dial Type

- Elastic Elenment
1.2 DEFI NI TI ONS
The following definitions shall apply to the work.
1.2.1 Pre-engi neered System

A conpl ete underground HTHW heat distribution systemincluding all required
conponents such as carrier pipes, and fittings, anchors, pipe supports,

i nsul ation, protective casing, and cathodic protection, for the system
supplied. The pre-engineered system does not include val ve manhol es and the
pi pi ng and equi prent inside the valve manhol es. The pre-engi neered system
shal | include all piping and conponents to a point at |east 150 nm inside
the building and val ve manhole walls. The UHDS shall not use any part of
the building or valve manhol e structure as an anchor point.

1.2.2 Direct-Buried

A systemwhich is buried, without the need for a field-fabricated protective
encl osure such as a concrete trench or tunnel

1.2.3 UHDS Types
1.2.3.1 Dr ai nabl e- Dryabl e- Testabl e (DDT) Direct-Buried System

A factory-fabricated systemincluding an air and water-tight outer
protective casing, air space and an insulated carrier pipe. Drains and
vents are provided at the end plates of the system (in manhol es or

buil dings). The drains are normally capped but the caps can be renoved to
drain water which may leak into the air space if there is a failure in the
casing or the carrier pipe. The vents allow water vapor to escape and
provide a tell-tale sign of |eakage.
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1.2.3.2 Water Spread Limting (WBL) Direct-Buried System

A factory fabricated systemincluding an outer protective casing and an

i nsul ated carrier pipe. The systemis fabricated in sections which are

i ndependent from each other; ground water or condensate which | eaks from or
into one section cannot travel into the next section. Field-assenbly of the
sections requires no welding as the sections push together and are seal ed
with a system of couplings and seal s.

1.2.4 UHDS Manuf act urer

The UHDS manufacturer is the conpany responsible for the design and
manuf acture of the pre-engineered system The UHDS manufacturer directs the
installation of the systemand has a representative on the jobsite.

1.2.5 UHDS Manufacturer's Representative

The UHDS manufacturer's representative shall be a person who regularly
performs the duties specified is certified in witing by the UHDS

manuf acturer to be technically qualified and experienced in the installation
of the system and shall be authorized by the manufacturer to make and sign
the daily reports specified. The UHDS manufacturer's representative shal

be under the direct enploy and supervision of the UHDS manuf acturer

1.2.6 Corrosi on Engi neer

Corrosion engineer refers to a person who by know edge of the physica

sci ences and the principles of engineering and mathematics, acquired by

prof essi onal education and related practical experience, is qualified to
engage in the practice of corrosion control. Such person nmay be a |licensed
prof essi onal corrosion engineer or certified as being qualified by the
Nat i onal Associ ation of Corrosion Engi neers (NACE), if such licensing or
certification includes 3 years experience in corrosion control on
underground netallic surfaces of the type under this contract. NACE
certification shall be technol ogist, corrosion specialist, or cathodic
protection specialist. The corrosion engineer shall nake at least 3 visits
to the project site. The first of these visits shall include obtaining soi
resistivity data, acknow edging the type of pipeline coatings to be used and
reporting to the Contractor the type of cathodic protection required. Once
the submittals are approved and the materials delivered, the corrosion

engi neer shall revisit the site to ensure the Contractor understands
installation practices and | aying out the conponents. The third visit shal
involve testing the installed cathodic protection systens and training
appl i cabl e personnel on proper maintenance techniques. The corrosion

engi neer shall supervise, inspect, and test the installation and perfornmance
of the cathodic protection system

1.3 WORK DESCRI PTI ON

1.3.1 Scope

The work shall include the design and fabrication; furnishing; installing,
and testing of a direct buried underground insulated high tenperature hot
wat er supply pipe, insulated high tenperature hot water return pipe

consi sting of piping as indicated, cathodic protection system (where
required by this specification), together with fittings and appurtenances
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necessary for a conplete and operable system dand type end seals will not
be permtted. DDT systenms with fiberglass casings shall not be provided

1.3.2 UHDS Desi gn
The UHDS manufacturer shall be responsible for the conplete design of the
UHDS, the product to be supplied, fabrication, witnessing installation and
testing of the systemw thin the design paraneters established by the
contract drawi ngs and specifications, and in conpliance with the detail ed
design. The conplete design of the UHDS shall be seal ed by a Professiona
Engi neer in the enploy of the UHDS nanufacturer

1.3.3 Contract draw ngs

The contract draw ngs acconpanying this specification provide information
on:

a. The size of carrier pipes, approximte |ength, and site |ocation of
the system

b. The routing and el evation of the piping along the route.
c. Location and design of manhol es.

d. The obstacles that nust be avoi ded al ong the path.

e. Location of piping anchors (anchors will be no closer than 1 m or
further than 1.5 m fromentrance to manhol es or buil di ngs) at
manhol es and/or buildings. The UHDS manufacturer shall incorporate

anchors as needed for the system
f. Operating pressure and tenperature of system
1.4 SYSTEM REQUI REMENTS
1.4.1 Cat hodi ¢ Protection

Cat hodi c protection shall be provided for systens with coated steel casings
in accordance with paragraph Cathodic Protection Installation

1.4.2 Operating Characteristics

The high tenperature hot water supply system shall have an operating
tenperature of 204 degrees C and an operating pressure of 2069 kPa. The
hi gh tenperature hot water return system shall have an operating tenperature
of up to 38 degrees C bel ow supply tenperature and an operating pressure of
up to 345 kPa bel ow supply pressure. The high tenperature hot water supply
system pressure is reduced to approximtely 1034 to 1517 kPa and 121 to 165
degrees C during sunmer.

1.4.3 Rat ed Characteristics
Ther mal expansi on cal cul ati ons shall be conputed for the supply and return
pi ping using the follow ng design characteristics and installation

tenperature. The system design conditions for high tenperature hot water
supply and/or return shall be a tenmperature of 204 degrees C and a pressure
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of 2069 kPa. For cal cul ati on purposes, the installation tenperature shal
not be higher than the anbient tenperature at the site: 32 degrees C.

1.5 STANDARD PRODUCTS

The desi gned system and equi pnent provided for this project shall be of
current production and shall essentially duplicate systems that have been in
satisfactory use for at least 5 years prior to bid opening at 3 | ocations.
The systens shall have been operated under pressure, tenperature and site
characteristics that are equal to or nore severe than the operating
conditions in this specification and shall have distributed the same nedi um
The system shall be supported by a service organi zation that can reach the
site after a service call within 2.

1.6 SUBM TTALS

Governnment approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs
Heat Distribution System G

A conpl ete description of the design and assenbly of the system
materials of construction and field installation instructions, not
later than 21 days prior to the start of field neasurenents.
Submittal shall also include sufficient systemdetails to show that
the specified mnimuminsulation thickness has been nmet. A
detail ed design |ayout of the system (plan and el evation vi ews)
showi ng size, type, elevations and |ocation of each conponent to be
used in the system the design and |location of anchors, pipe
gui des, pipe supports, expansion |oops, Z-bends, L-bends, end
seals, leak plates, joint |ocations, pipe and insulation thickness
and sizes, types, and novenents, connection to manhol e and buil ding
wal | penetrations, and including, if applicable, details of
transition point to aboveground or other type systems. Also, if
applicable, type and details of the cathodic protection systemto
be used. Detailed design |ayout draw ngs shall be stanped by a
regi stered Professional Engineer

SD- 03 Product Data
Pi pe- Stress and System Expansi on Cal cul ati ons; G

Pi pe-stress and system expansion cal cul ations for each expansion
conpensation el bow using a finite el ement conputer generated 3
di mensi onal analysis, not later than 7 days after notice to
proceed. Calculations shall denonstrate that pipe stresses from
tenperature changes are within the allowable requirenents in ASME
B31.1 and that the anchors and the guides will w thstand the

resultant forces. Detailed design |layout draw ngs shall include
all analysis node points. As a mninmum conputer analysis results
shall include node stresses, forces, nonents and di spl acenments.
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Cal cul ations shall be stanped by a registered Professional Engineer
in the enmploy of the UHDS manuf act urer

Cathodic Protection Installation; G

Design life calculations for the cathodic protection system not
later than 7 days after notice to proceed. Calculations shall be
stanped by an NACE qualified corrosion engi neer

Thermal Performance Testing; G

Manuf acturer's data sheets on all UHDS conponents and the
instrumentation required for thermal performance testing; and data
sheets for all coatings and carrier pipe insulation indicating
t hi cknesses, 7 days after notice to proceed.

Interruption of Existing Service; G

Schedul e of proposed outages and interruptions of existing
services, 14 days in advance.

Oper ational Test; G
Schedul e of testing, 14 days in advance.
Wrk Plan; G

A proposed schedul e of activities indicating when various itens
of work and tests are to be carried out and when the representative
of the UHDS manufacturer shall be present at job site, not later
than 7 days after notice to proceed. A list of characteristics
fromthe UHDS nmanufacturer shall be submtted indicating what
defects or damage will necessitate replacenent.

Qual ity Assurance Plan; G

Manuf acturer's quality assurance plan for fabrication, delivery,
storage, installation and testing of system not |ater than 7 days
after notice to proceed.

Tests; G

A proposed test procedure and proposed sanples of test data
sheets for each required test, 30 days prior to the proposed test
date. The procedure shall contain a conplete description of the
proposed test with calibration curves or test results furnished by
an i ndependent testing |aboratory of each instrument, meter, gauge,
and thernmometer to be used in the tests. The test shall not
comrence until the procedure has been approved.

UHDS Manufacturer's Representative Reports; G
A daily witten report fromthe representative of the UHDS
manuf act urer, whenever the representative is required to be on the

j obsite.

Connecting to Existing Wrk; G
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Changes required to the UHDS design due to interferences or
conflicts, upon realization of interferences or conflicts.

Assenbly Test of WSL Systens for HTHW Service; G
Assenbly Test of WSL Systens for Condensate Return Service; G

Test reports in booklet formshowing all factory and field tests
performed to prove conpliance with the specified perfornmance
criteria, upon conpletion and testing of the installed system

UHDS Manuf acturer:; G

Certification stating that the UHDS manufacturer regularly and
currently manufactures direct-buried systens, and that the designs
of the system and equi pnent to be provided for this project conform
to specification requirenments. This certification shall be an
original signed by a principal officer of the UHDS manufacturer and
shall be submitted at |east 2 weeks prior to the start of work

UHDS Manufacturer's Representative; G

Aletter fromthe system manufacturer, at |least 2 weeks prior to
the start of work, listing the experience and training of the
manuf acturer's representati ve.

UHDS Desi gn; G

A Certificate of Satisfactory Operation certifying that at |east
3 systens installed by the UHDS manufacturer within the previous 5
years are operating satisfactorily, not later than 7 days after
notice to proceed. The certificate shall indicate the |ocation
type of system size of system point of contact (POC) including
phone nunber, for information verification. This certificate of
satisfactory operation shall be an original signed by a principal
of ficer of the UHDS manufact urer

Certificate of Conpliance; G

Upon conpl etion of the work, and before final acceptance, a
notari zed statenent signed by a principal officer of both the UHDS
manuf acturer and the Contractor, certifying that the system has
been installed satisfactorily and in accordance with the contract
drawi ngs, specifications, UHDS manufacturer's detailed design
| ayout drawi ngs and with the UHDS manufacturer's recomrendati ons.

Testing Firm Qualifications; G

A Certificate of Qualification fromthe independent testing firm
or firms, not later than 7 days after notice to proceed, certifying
that: weld exam nation nmethods and procedures, and the
interpretation of radiographic filnms will be perfornmed in
accordance with ASVE B31.1; the firmintends to utilize the proper
film exposure, techniques, and penetrameter to produce density and
geonetric sharpness in sufficient clarity to determ ne presence of
defects; and that all radiographic film will be reviewed and
interpreted, and reading reports signed, by not less than a
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Certified American Society for Nondestructive Testing Level 111
Radi ogr apher.

Wel di ng; G

Certification of Acceptability of all welds made in the field,
upon conpletion of the project. This certification shall consi st
of a letter, signed by an official of the independent testing firm
or firms exam ning welds, stating that all provisions of this
speci fication have been conplied with, and that all welds inspected
radi ographically have nmet the specified acceptability standards.

SD- 10 Operation and Mi ntenance Dat a

Heat Distribution System G

Operation and mai ntenance nmanual listing routine maintenance
procedures, possible breakdowns and repairs, procedures for
recordi ng conduit tenperatures biannually, and troubl eshooting
gui des, before conpletion of work. Manual shall include as-built
pi pi ng | ayout of the systemincluding final elevations.

1.7 SI TE CLASSI FI CATI ON

TABLE A
SI TE CLASSI FI CATI ON DEFI NI TI ON
BASED ON KNOWN UNDERGROUND WATER CONDI TI ONS

Site Classification General Conditions for Classification

Moder at e

The water table is expected to be frequently above the
bottom of the system and surface water is expected to
accunul ate and remain for long periods in the soi
surroundi ng the system

OR

The water table is expected to be occasionally above
the bottom of the system and surface water is expected
to accumul ate and remain for long periods in the soi
surroundi ng the system

The water table is expected to be occasionally above
the bottom of the system and surface water is expected
to accumul ate and renmain for short periods (or not at
all) in the soil surrounding the system

OR

The water table is expected never to be above the
bottom of the system but surface water is expected to
accurmul ate and remain for short periods in the soi
surroundi ng the system

The water table is expected never to be above the
bottom of the system but surface water is expected to
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accurmul ate and remain for short periods (or not at
all) in the soil surrounding the system

OR

The water table is expected never to be above the
bottom of the system but surface water is expected to
accurul ate and remain for brief or occasional periods
in the soil surrounding the system

OR

The water table is expected never to be above the
bottom of the system and surface water is not expected
to accumul ate or remain in the soil surrounding the
system

TABLE B
SI TE CLASSI FI CATI ON CRI TERI A
BASED ON SUBSURFACE SO L | NVESTI GATI ON

Site Wat er Soi | Terrain Preci pitation
Cl assi f - Tabl e Types Rat es or
i cation Level Irrigation
Practices
in Area

SEVERE Water table Any Any Any

Wthin 300 nm

(1 foot) of

bottom of system

OR

Wat er table GC, SC Any Any

Wthin 1500 mm CL, CH

(5 feet) of OH

bottom of system
BAD Wat er table GwW GP, Any Any

Wthin 1500 mm SW SP

(5 feet) of

bottom of system

OR

No GC, SC, Any Equi val ent to

gr oundwat er SW CH, 75 mm (3 in)

encount er ed OH or nore in any

one nonth or
500 mMmm (20 in)
or nobre in one

year.
MODERATE No GM SM Any Equi val ent to
gr oundwat er M, Q. 75 nmm (3 in) or
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encount er ed VH nore in any one
nonth or 500 nm
(20 in) or nore
in one year.

OR

No GC, SC, Any Equi val ent to

gr oundwat er CL, CH, except | ess than 75 mm

encount er ed H | ow (3 in) in any one

ar eas nonth or |ess than

500 nm (20 in) in
one year.

OR

No GW GP, Any Any

gr oundwat er SW SP

encount er ed

OR

No GM SM Any Equi val ent to

gr oundwat er M., SM | ess than 75 mm

encount ered (3 in) in any one

mont h or | ess than
500 mMm (20 in) in
one year.

Classification of the site conditions for the UHDS shall be based on ASTM D
2487.

PART 2 PRODUCTS

2.1 FACTORY FABRI CATED, DI RECT-BURI ED DDT SYSTEMS

2.1.1 DDT St eam and Hi gh Tenperature Hot Water Carrier Pipes
Requi rements shall be in accordance wi th paragraph HEAT DI STRI BUTI ON PI Pl NG.

2.1.2 DDT Carrier Pipe Insulation
Carrier pipe insulation shall conformto m ninmumthicknesses and type |isted
in Tables 1 and 2 as required for tenperature specified under paragraph
Rat ed Characteristics.

2.1.3 I nsul ati on Bandi ng and Scrim
St ai nl ess steel bands and clips, at least 13 mm w de, conform ng to ASTM A
167 (304 stainless steel), at a maxi num spacing of 460 nm shall be used
over the scrimto secure the insulation onto the carrier pipe; a mninmm of
2 bands shall be used for each 1300 nm section of insulation. Scrimshal
be vinyl-coated fiberglass with 18 x 16 nesh (nunber of filanments per 25 mm

and made of 0.335 mm dianmeter vinyl-coated fibrous glass yarn.

2.1. 4 Casi ng
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Casing shall be snooth-wall steel, electric resistance spiral welded,
conformng to ASTM A 134, ASTM A 135, or ASTM A 139 and the val ues tabul at ed
bel ow. Eccentric connectors shall be provi ded between casing sections as
needed to provide drai nage of casing section between manhol es and between
manhol es and bui | di ngs.

Casing Dianmeter (nmm M ni mum Thi ckness (nm)
150 - 660 6. 35
675 - 900 6. 35
940 - 1050 6. 35
1170 6. 35

2.1.5 Casing End Pl ates, Vents, and Drains

End pl ates shall be made of ASTM A 36/ A 36M steel, mninmumthickness 13 mm
for conduit pipe sizes above 300 mm and 9.5 mm for conduit pipe sizes 300
mm and less. A 25 mm ASTM A 53/ A 53M Sch 40, gal vani zed vent riser pipe
shall be provided on end plate vent opening. Vent pipe shall extend to top
of manhol e and term nate 300 mm above grade with a 180 degree bend. A 25
mm drain shall be provided at the bottom and vent at the top. Brass plugs
and half coupling, constructed with wel ded steel and welded to the end

pl ate, shall be furnished; drains shall be plugged; vents shall not be

pl ugged.

2.1.6 Ai r Space

Continuous 25 mm mnimum air space shall be provided between carrier pipe
i nsul ati on and casi ng.

2.1.7 Casi ng Coati ng

Coating shall be rated by nmanufacturer for continuous service for at |east
25 years at tenperatures of 110 degrees C. Coating shall be applied in
accordance with the coating manufacturer's instructions, shall be factory
i nspected for holidays and repaired as necessary.
2.1.7.1 Fusi on- Bonded Epoxy
Casing coating shall be fusion-bonded epoxy, mninmumthickness 1 mm
2.1.7.2 Ur et hane El astomer
Coating shall be urethane el astoner, mnimmthickness 1 nm
2.1.8 Coating of End Plates and Conduit Extending into Manhol es
End plates and conduit extending into manhol es shall be coated with a zinc-
rich coating conforning to AASHTO M 300 Type | A, except that volatile
organi ¢ conpounds shall not exceed 0.34 kg/L. The zinc-rich coating shal

be applied in accordance with the coating nmanufacturer's requirenents
i ncludi ng surface preparation. No additional top coat shall be applied.

2.1.9 Carrier Pipe Guides
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Carrier pipe guides shall be spaced 3 m on centers maxi rum no nore than
1.5 m frompipe ends, with a mninum of 3 guides per el bow section. Cuides
shall be designed to allow thermal expansion wthout damage, to provide
proper pipe guiding, and to allow horizontal novenent in 2 directions as
requi red at expansion | oops and bends. Design of supports shall permt flow
of water through the support. Pipe insulation shall extend through the pipe
gui des and be protected by steel sleeves. Design of guides shall negate
netal -to-netal contact between the casing and the carrier pipe. |Insulation
or non-netallic material used to ensure no netal -to-netal contact shall not
be conpressed by the weight of the carrier pipe when full of water

2.1.10 Anchor Pl ates

Anchor plate shall be ASTM A 36/ A 36M steel, welded to carrier pipe and
casing, 13 mnm mninmmthickness, with passages for air flow and water

drai nage thru the annular air space in the system Exterior surface of the
anchor plate shall be coated with the same coating naterial as the casing

2.1.11 Fi el d Connection of Casing Sections

Fi el d connection of casing shall be made using a conpatible steel section
wel ded to casing sections, coated on all surfaces with UHDS manufacturer's
coating field repair conmpound, and covered with a 1.3 mm mi nimum thi ckness
pol yet hyl ene shrink sl eeve designed for a service tenperature exceedi ng 80
degrees C

2.1.12 Manuf acturer's Identification

Enbossed brass or stainless steel tag, hung by brass or stainless stee
chain at each end of each conduit or insulated piping in the manhol es and
bui | di ngs, shall be provided. The tag shall identify UHDS manufacturer's
nane, date of installation, Governnent contract, and manufacturer's project
nunber .

2.2 FACTORY FABRI CATED, DI RECT- BURI ED WSL SYSTEM
2.2.1 WSL High Tenperature Hot Water Carrier Pipes

Pi pe material requirenents shall be in accordance wi th paragraph HEAT

DI STRI BUTI ON PI PING. The pipe shall be steel with the ends nmachi ned and
netallized to provide a satisfactory sealing surface for the sealing rings.
The nmetallizing shall be a high nickel alloy applied to an excess thickness
and then nmachined to the required OD

2.2.2 WSL Carrier Pipes

Carrier piping for condensate return systems shall be steel, schedul e 80.
Pi pe requirements shall be in accordance wi th paragraph HEAT DI STRI BUTI ON

PI PING. Condensate piping shall not be |located in casings which contain any
ot her pi pi ng.

2.2.3 Casi ng
The casing shall be reinforced thernosetting resin plastic (RTRP) piping
manuf actured by the filament w nding process. The casing pipe shall be

wound to meet ASTM D 2310 classification RTRP and ASTM D 2996. The resin
shal |l be a polyester isothalic resin. The outer surface shall be coated
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with a pignented, protected resin containing a parafinated wax and
ultraviolet inhibitors. Casing thickness shall be as foll ows:

Carrier Pipe Size Casi ng Thi ckness
(mm (1 nches) (mm (1 nches)
50 2 5 0. 185
80 3 5 0. 185
100 4 5 0. 185
150 6 6.5 0. 250
200 8 6.5 0. 250
250 10 6.5 0. 250
300 12 6.5 0. 250

2.2. 4 Pi pe Coupling

Coupling shall be of a multi-stage seal designed to accommpdate the
expansi on and contraction of the systemin the coupling. Couplings shall be
of corrosion resistant materials capable of handling the design
characteristics of the systemlisted in paragraph Rated Characteristics.

The annul ar seals and carrier pipe ends shall be specifically designed to
protect the seals and resist abrasion due to lateral |loads in the system

2.2.5 Pi pe Coupling

Coupling shall be a single stage seal design to accommpdate the expansion
and contraction of the adjacent pipes. Coupling shall be of corrosion
resistant materials capable of handling the design characteristics of the
systemlisted in paragraph Rated Characteristics. The annular seals and
carrier pipe ends shall be specifically designed to protect the seals and
resist abrasion due to lateral |loads in the system

2.2.6 WSL Carrier Pipe Insulation

I nsul ation shall conformto mninmumthicknesses and type listed for WSL
systens in Tables 1 and 2 as required for tenperature in carrier pipe

I nsul ation shall consist of an inner |ayer of high tenperature cal cium
silicate and an outer |ayer of polyurethane foam

2.2.6.1 Calcium Silicate

The calciumsilicate insulation shall be a hydrous material satisfactory for
tenperatures to 650 degrees C. Calciumsilicate insulation shall conformto
ASTM C 533. The physical properties shall be as foll ows:

a. Density (dry): 208 kg/cubic nmeter (mninmunm). Conpressive
Strength to produce 5% conpression: 1723 kPa (For 37 mm thick sample).

b. Maxi mum | i near shrinkage after 24 hour soaking period at 650
degrees C. 1.1%

c. Maxinmum Thermal Conductivity k: k = W(nmeter*K). Were k varies
with tenperature as shown:

Mean Tenp 100 200 300 400
k 0.38 0.41  0.44  0.48
k(metric) 0.04 0.04 0.04 0.04
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2.6.2 Pol yur et hane Foam for Condensate Systens
Pol yur et hane foam shall conformto ASTM C 591. The pol yurethane foam shal
conpletely fill the annular space between the calciumsilicate insulation
and the casing for the steam pi pe and between the carrier pipe and the
casing for condensate return system Pol yurethane foaminsul ati on shal
al so neet the foll owi ng requirenents:

a. Type: Two component urethane.

b. Conpressive Strength: 172 kPa parallel to rise (m ninmmat 50%
conpressi on).

c. Shrinkage: None at -1 to 21 degrees C.
d. Free Rise Density: 32 kg/cubic neter.

e. Maximum aged k (32 degrees C 90% RH for 72 hours): 0.02 WnK at
24 degrees C, when tested in accordance with ASTM C 518.

f. M ni rum Cl osed Cell Content: 90%

.2.6.3 I nsul ation Concentricity

Carrier pipe shall be concentric in relation to the casing pipe. The

al | owabl e maxi mum devi ation fromcenter line of the carrier pipe shall be
plus or mnus 6 mm at the casing center point and plus or minus 1.5 mm at
the end seal s.

.2.6.4 I nsul ated Fittings

Fittings shall be pre-insulated by manufacturer using the sanme insulation
thi ckness and casing as the straight sections.

.2.6.5 Coupling Insulation

The material which |ocks the bronze coupling in the casing shall be composed
of refractory conposite. The approximte mni mum conductivity of this
material shall be 0.2 W(ntK) at a nean tenperature of 1260 degrees C

.2.6.6 Coupling Insulation

The coupling shall be insulated with pol yurethane foam as specified. The
i nsul ation thickness shall be equal to the carrier pipe insulation. The
coupling shall be encased in the same casing as the pipe

2.7 Manuf acturer's Identification

The Contractor shall provide an enbossed brass tag hung by a brass chain, or
a stainless steel tag hung by a stainless steel chain, at each end of each
casing or insulated piping in the manhol es and buil dings. The tags shal

i dentify UHDS manufacturer's name and date of installation

2.8 End Seal s
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Each preinsul ated section of piping shall conpletely seal the insulation,
provi di ng a permanent water and vapor seal at each end. Preinsulated
factory fabricated sections of piping nodified in the field shall be
provided with an end seal which is equivalent to the end seals furnished
with the preinsul ated section of piping. Tests shall be conducted by the
UHDS manufacturer to denpnstrate that casings, couplings and end seals are
capabl e of resisting penetration of water into the casing and insulation
under rated conditions. The tests shall be perfornmed on each type of pre-
fabricated systemto be furnished, and the test results shall be verified by
an i ndependent testing |aboratory. The steam and condensate return systens
shall be tested and certified in accordance with paragraph Assenbly Test of
WSL Systens for Condensate Return Service

2.2.8.1 End Seals for Steam Service

End seal s shall be elastoner-ring type designed and di nensioned to fit in
the annul ar space between the casing and the carrier pipe. Tape used for
covering field repair joints shall be multi-polynmer alloy filmtype and
shall be conpatible with synthetic elastoneric tape, suitable for cold
application

2.2.8.2 End Seal s for Condensate Return Service
End seal s provided shall be one of the follow ng types:

a. Carrying the outer casing over tapered pipe insulation ends and
extending it to the carrier pipe. Sufficient surface bonding area shall be
provi ded between the casing and the carrier pipe

b. Using specially designed nol ded caps made of pol yethyl ene or rubber
of standard manufactured thickness. A mininum 40 nmm surface bonding area
shall be provi ded between the cap and both the casing and carrier pipe

c. Using elastoner-ring end seals designed and di nensioned to fit in
the annul ar space between the casing and the carrier pipe

d. Using a waterproof mastic seal vapor barrier over the exposed
i nsul ati on ends.

e. Shrink sleeves.
2.2.9 Assenbly Test of WSL Systens for Steam Service

The tests shall denobnstrate that the WSL systemwi || operate successfully
for 25 years under typical operating conditions. The tests shall be
conducted in both a dry and wet environment. The WSL system shall be as
described in the manufacturer's brochure. The testing program descri bed
bel ow shal|l be conducted at the expense of the WSL system manuf acturer
Tests shall be witnessed and verified by an i ndependent testing | aboratory.
The entire pre-insulated test section shall be hydrostatically tested, with
water, to 2600 kPa (1.5 tines the rated pressure) before and after
tenperature cycling. The tests shall be conducted in a dry environnent for
60 cycles followed by a test in a wet environnent for 60 cycles for a tota
of 120 cycles. The test in the wet environnent denonstrates resistance to
ground water infiltration. Al tests shall be conducted on 1 test section
and all testing shall be conpleted in 1 time period (approximtely 6 weeks)
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and the 120 testing cycles shall be continuous except for weekend tine
peri ods.

2.2.9.1 Appar at us

A curved bottomtest tank at least 3.7 m long, 0.8 m wide, 0.8 m deep
shall be used. The tank shall be fitted with a gasketed and bolted cover to
pressurize the tank to 60 kPa. The tank shall have a drain at the | owest
point and a vent at the highest point. Manhole entrance sleeves (i.e. wal

sl eeves through the ends of the tank to sinulate nmanhol e entries in actua
field conditions) shall be centrally | ocated on each end of the tank
Auxi | iary equi prment shall include: Steam supply with sufficient capacity to
satisfy testing requirenents, makeup water tank and punp, and a nmeans for
continuously recording tenperatures and pressures at needed | ocati ons.

Ther nocoupl es shall be used to record tenperatures and pressure at the
followi ng points

a. Carrier pipe at tank inlet (in thernowell).

b. Casing at mid-point in pipe Ilength (on casing).

c. Casing at anchor point (above FRP overwap on plate).

d. Casing at field joint (repair, on casing).

e. Casing at coupling md-point (on casing).

f. End seal flange at coupling (on el astoner).

g. CQuter edge of new end plate (at steel plate and FRP wap).

h. Carrier pipe at specinmen outlet end (in thernowell).

i. Interface of calciumsilicate and pol yurethane insul ati ons.

j. Interface of calciumsilicate and pol yurethane insul ations.

k. Carrier pipe internal pressure, at inlet to test specinmen.

|. Pressure at test tank
Surface thernmocoupl es shall be epoxied to the surface of the casing. The
calibration of the thernocouples shall be checked and recorded prior to
installation and the recorder shall record within 0.06 degree C resol ution

2.2.9.2 Test Section

A 100 nm steel carrier pipe test section consisting of 8 m of pre-
i nsul at ed pipe neeting specified materials and design requirenents shall be
provi ded. Approximately 3.7 m of the test section shall be encased within
the tank as described below. The test section within the tank shall consi st
of an expansion coupling, field repair joint, anchor plate, anchor block and
end seals. The test section shall be installed (as directed) on at |east
280 mMmm of firmy tanped sand. Sand shall surround the casing, and top
surface of the sand shall not be any farther than 100 mm fromthe top of

the tank. The test section shall be anchored to the tank wall at one end
and the building floor at the other end on the portion of the pipe externa
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to the tank. The expansion coupling shall be misaligned by 1.5 degrees in
the horizontal plane. Sand (118 nL) shall be introduced into the carrier
pi pe and di sbursed t hroughout the test |oop at startup

2.2.9.3 Resi stance to Water Danmge and Joi nt Leakage

This test shall sinulate the operation of the WSL systemto assure the
systemwi || provide successful service |life thru its expected |ife span
The system shall be tested in steam service by cycling for an extended
period of time, as described below System performance shall be deened
successful if there is no joint |eakage, deformation of the casing,
deterioration of the end seals, or any other del eterious effects.

a. The piping systemshall be subjected to 60 cycles of steam
i ntroduced into the systemwhile at anbient tenperature 38 degrees C up to
a tenperature of 207 degrees C (as neasured at the core pipe at the tank
inlet and tank outlet) and back to anbient tenperature. The systemshall be
hel d at 207 degrees C nininmum for a mininmm of 30 m nutes, each cycle
This cycling shall continue for 60 cycles in dry sand foll owed by 60 cycles
in a saturated environnment. The reduction in tenperature to 38 degrees C
shal | occur naturally with no artificial means of cooling used

b. Results shall conformto paragraph Criteria for Satisfactory
Results and Reporting.

2.2.9.4 Resi stance to Mechanical or Structural Danmge

This test shall sinulate |oads induced by truck traffic over pipe, which my
occur under actual operating conditions. This test shall be conducted
commencing with the 41st cycle of the Resistance to Water Damage and Joi nt
Leakage test and continue through the 60th cycle. Oher aspects of the

Resi stance to Water Damage and Joi nt Leakage test shall continue

simul taneously with this test.

a. Apparatus: Sane as for apparatus used in Resistance to G ound
Water Infiltration test with the addition of a 96 kPa |oading device. A
hydraulic jack shall be used to apply the test pressure against a 500 x 500
nmm plate bearing on the sand directly over the coupling in the tank

b. Procedure: A steady and constant vertical |oad of 96 kPa shall be
applied to the plate for 14 days during the test. The test section shall be
installed as in the Resistance to Gound Water Infiltration test. During
the 14 day | oading period, steamshall be circulated through the carrier
pi pe alternately at anbient and 207 degrees C as in earlier test.

c. Results: Requirements shall be in accordance w th paragraph
Criteria for Satisfactory Results and Reporting.

2.2.9.5 Resi stance to Ground Water Infiltration
This test shall be the wet environnent test conducted during the second 3
weeks (61st to 120th cycles) of the test period to show that the WAL system

will resist the penetration of ground water into the system

a. Apparatus: Sane as for basic apparatus used in Resistance to Water
Damage and Joi nt Leakage phase test, plus the follow ng:
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(1) One 200 L water reservoir with a 0 to 206 kPa pressure gauge
and conpressed air connection

(2) Provisions to introduce pressurized red dye into the curved
bottom test tank. The water/dye solution shall be nixed to a
concentration in accordance with the dye manufacturer's
recommendati on for maxi num detectability.

(3) One pressure tank with 0 to 206 kPa static pressure gauge.

b. Procedure: This phase shall start on the 61st cycle and continue
until the 120th cycle. The test section of pipe shall be the sane test
segnent used in the previous tests. The tank cover shall be bolted in place
and the Resistance to Ground Water Infiltration test shall begin. The
wat er/ dye source shall be attached to the fill fitting and a surge tank
shall be attached to the vent with a tee fitting. The pressure tank shal
have a 0 to 206 kPa static pressure gauge attached. The other branch of
the tee fitting shall enploy a shut-off valve. Wth the shut-off valve
open, the water/dye m xture shall be admitted into the tank through the fil
fitting until the tank is full and water/dye runs freely fromthe open
val ve. The valve shall be closed and the filling shall continue until the
pressure reaches 60 kPa. The tank pressure shall be maintained throughout
the test period. Steamshall be circulated through the carrier pipe and
cycled from anbient to 207 degrees C as in the previous test. At the end
of the test, the pressure shall be relieved by opening the vent val ve and
the water/dye shall be drained fromthe tank through the drain fitting.

c. Results: Requirenents shall be in accordance wi th paragraph
Criteria for Satisfactory Results and Reporting.

2.2.9.6 Criteria for Satisfactory Results and Reporting

a. Reporting: Logs of tines and tenperature shall be recorded to
assure conpliance with test requirenments and procedures. Conplete
phot ogr aphi ¢ docunentation of the construction and operation of the test
facility, as well as the piping system conponents before and after testing,
shall be produced. Data shall be analyzed to assure conplete conpliance
with test objectives.

b. Drawing: A drawi ng showi ng details of the test apparatus and test
speci men shall be provided

c. For the Resistance to Water Damage and Joi nt Leakage test: Joints
and end seals shall be renmpved for examn nation, inmmediately upon conpletion
of all test cycles. Successful results shall show that steam has not | eaked
out of the carrier pipe and that the conponents show no signs of
deterioration

d. For the Resistance to Mechanical or Structural Danmge test: The
| oadi ng shall not have been sufficient to allow the casing to be danaged or
def ornmed enough to inpair functioning of the system The casing shall not
be ruptured or defornmed nmore than 25 mmin any direction. Casing sections
wi th pipe anchors shall not fail

e. For the Resistance to Gound Water Infiltration test:

Determ nation shall be nade to ascertain whether or not the water/dye
solution has entered the insulation. This shall be observed by renoving and
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i nspecting all joints and seals for dye penetration at the end of the test.
Results will be deenmed successful if no solution is evident in the
i nsul ati on.

f. Evidence of Test Results: After conpletion of all tests, the test
apparatus shall be dismantled for visual inspection of all critica
conponents subjected to the heat cycling, water infiltration and | oading
tests. All parts will be exani ned thoroughly for any detrinental affects
Exam nations identified shall be conducted. Log sheets, test data and col or
phot ogr aphs shall be kept on file and nade avail able as required to docunent
and substantiate conpliance to the test requirenents.

g. Report: A report fromthe i ndependent testing agency shall be
submtted. The report shall include the | aboratory analysis of the
condition of the test section and shall attest that the testing conditions
were foll owed

2.2.10 Assenbly Test of WSL Systens for Condensate Return Service

Testing and certification procedures by an independent testing |aboratory
shal | denonstrate that casings and end seals are capable of resisting
penetration of water into the casing and insulation. The test shall be
performed on the type of prefabricated systemto be furnished. |If nore than
1 type of prefabricated systemis to be used, the tests shall be perforned
on each type. The test shall consist of hot and cold cycle testing followed
by immersion in a water filled chanber with a head pressure. The hot and
cold cycle testing shall consist of 14 days of tenperature cycling. A fluid
with a tenperature of 5 degrees C shall circulate through the carrier pipe
alternating every 24 hours with a fluid with a tenperature of 95 degrees C
circulating through the carrier pipe for a | ow tenperature hot water or dua
tenmperature service or 24 degrees for a chilled water service. Wile the
hot and cold cycle test is being perforned, the test sanple shall be either
buried or encased in dry bedding sand with a mnimum of 300 mm of sand al
around the test sanple. The carrier pipe size of the test sanple shall be
75 mm in dianmeter and shall be restrained during the test period. The

i nsul ation thickness shall not exceed the nmaxi numthi ckness provided for the
piping in the project. Transition time for tenperature cycle testing shal
not exceed 15 minutes in going fromcold to hot and 30 minutes in going from
hot to cold. The fluid in the carrier pipe nmay be water, oil or heat
transfer fluid. Following the hot and cold cycling test, the test sanple
shall be immersed in a water filled chanber. The pressure on the highest
poi nt of the test sanple shall not be |ess than 60 kPa subjected over the
entire length of the 2.4 m test sanple of prefabricated pipe. The water
shall contain a dye penetrant, which shall be used to check for end sea

| eakage. The pressure in the chanmber shall be held for not |ess than 48
hours. Upon conpletion of this pressure test, the test sanple shall be cut

open. Wth the use of a light that will readily show the presence of the
dye that was in the water, the test sanple shall be inspected. Evidence of
the dye inside the test sanple shall indicate that the end seal is not

accept abl e and cannot be certified
2.3 Pl PE | NSULATI ON TYPE AND M NI MUM THI CKNESS

All types of specified insulation shall conformto EPA requirenments in
accordance with Section 01670 RECYCLED / RECOVERED MATERI ALS. Materials
contai ning asbestos will not be permitted. The m nimumthickness of

i nsul ation for the heat distribution systemshall be in accordance with
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Tables 1 and 2 in which the insulations |listed have passed the 96 hour
boiling water test.

TABLE 1
M NI MUM PI PE | NSULATI ON THI CKNESS ( nm)

For Steam (100 to 2.800 kPa (gage)) and Hi gh Tenperature
Hot Water Supply and Return (120 to 230 degrees C).

| NSULATI ONS | NSULATI ONS
For Drai nabl e/ Dryabl e Systens For other Pre-Engi neered Systens
Nom nal Par oc Epitherm Kayl o-10 Cal ci um WEL
Pi pe Delta Ther mo- 12 Silicate Pol yur et hane
Di anmet er Super
(rm) Cal tenp
25 50 63 100 N A N A
40 50 63 100 N A N A
50 63 85 110 N A N A
65 63 85 110 N A N A
80 75 100 125 25 +31
100 75 100 125 25 +31
125 75 100 125 N A N A
150 85 110 135 35 +34
200 85 110 135 50 +30
250 100 125 150 63 +33
300 100 125 150 50 +32
350 100 125 150 N A N A
400 100 125 150 N A N A
450 100 125 150 N A N A
TABLE 2

M Nl MUM PI PE | NSULATI ON THI CKNESS ( nm)
CONDENSATE RETURN
Hl GH TEMPERATURE HOT WATER RETURN SYSTEM

Nom nal Par oc Epi t her m Kayl o- 10 Pol yur et hane
Pi pe Ther mo- 12
Di anmet er Super
(rmm) Cal tenp
25 35 50 75 N A
40 35 50 75 N A
50 35 50 75 19
65 35 50 75 N A
80 50 63 85 26
100 50 63 85 26
125 50 63 85 N A
150 63 76 110 30
200 63 76 110 N A
250 76 100 125 N A
300 76 100 125 N A
350 76 100 125 N A
400 76 100 125 N A
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450 76 100 125 N A
4 HEAT DI STRI BUTI ON PI PI NG
4.1 St eam and Hi gh Tenperature Hot Water Pipe

Pi pe material shall be steel; seam ess ASTM A 53/ A 53M Grade B or ASTM A
106, Grade B; or electric resistance welded ASTM A 53/ A 53M Grade B;
Schedul e 40. Standard weight will be permtted for pipe sizes 300 mrm and
above. ASTM A 53/ A 53M Type F furnace butt wel ded pipe will not be
allowed. Joints will not be allowed in the factory fabricated straight
section of the carrier pipe. Factory fabricated piping sections, as part of
an expansi on | oop or bend, shall have all welded joints 100%

radi ographically inspected in accordance with ASVE B31.1. Radi ographs shal
be reviewed and interpreted by a Certified Anerican Society for
Nondestructive Testing (ASNT) Level |11 radi ographer, enployed by the
testing firm who shall sign the reading report.

.4.1.1 Joints

Joints shall be butt-weld except socket-weld joints will be permitted for
pi pe sizes 50 mMm and smaller. Dye penetrant may be used in place of 100%
radi ographi c i nspection for pipe sizes 50 nm and below. Location and

el evation of all field joints shall be indicated on detail ed design | ayout
drawings. Split-ring welding rings may be used.

. 4.2 Fittings

Welds in factory fittings shall be radi ographically inspected. Radiographs
shal |l be reviewed and interpreted by a Certified ASNT Level 11

radi ographer, enployed by the testing firm who shall sign the reading
report. The Contracting Officer may review all inspection records, and if
any wel ds inspected are found unacceptable in accordance with ASME B31. 1,
the fitting shall be renoved, replaced, and radi ographically reexam ned at
no cost to the Governnent.

.4.2.1 But t - el ded

Fittings shall be steel; ASTM A 234/ A 234N, Grade B or ASME B16.9, same
schedul e as adj oi ning pipe. Elbows shall be |ong radius unless otherw se

i ndicated. Tees shall be full size or reducing as required, having interior
surfaces snoothly contoured. Split-ring welding rings may be used.

.4.2.2 Socket - W&l ded

Fittings shall be forged steel ASME B16.11; 13,800 kPa class shall be used
for pipe sizes 50 mm and below. Dye penetrant inspection my be used in

i eu of radi ographic inspection of welded fittings for pipe sizes 50 nm and
bel ow.

.5 EXPANS| ON LOOPS AND BENDS

Stresses shall be less than the naxi num al | owabl e stress fromthe Power

Pi ping Code (ASME B31.1). Detailed design |layout draw ngs and stress and
anchor force cal cul ations shall be provided for all |oops and bends.
Locations of all anchors, guides and supports shall be shown. The
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cal cul ations shall be based on design characteristics (pressures and
tenperatures) specified for both the supply and return |ines.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS
3.1.1 Interruption of Existing Service

The Contractor shall arrange, phase and perform work and provi de tenporary
facilities, materials, equipnment, and connections to utilities, to ensure
adequate heat distribution service for existing installations at all tines.
Only necessary interruptions required for making connections will be
permitted, and only at tines when approval is obtained fromthe Contracting
O ficer.

3.1.2 Gradi ng

Unl ess ot herwi se shown on the contract drawi ngs or the detail ed design

| ayout drawi ngs, steanicondensate and high tenperature hot water
supply/return lines shall be graded uniformy downward not |ess than 40 mm
in 10 nmeters to the Iower point of entry between manhol es and/or buil ding
entries.

3.1.3 Connecting to Existing Work

New work shall be connected to existing work in a neat and workmanli ke
manner. Connections shall be nmade only in manholes. \Where an existing
structure nust be cut or existing utilities interfere, such obstructions
shall be bypassed, renoved, replaced or relocated, restored and repaired
Any changes required to the UHDS design as a result of interferences or
conflicts shall be approved by the UHDS desi gner and the Contracting
Officer. Wrk disturbed or danaged shall be replaced to its prior

condi tion.

3.1. 4 Coor di nati on

The location of all itenms of equi pment and work of all trades shall be
coordi nated. Operability and maintainability of the equi pnent and systens
shall be mai ntai ned

3.1.5 Vari ati ons

Any variations fromthe approved, detail ed design |ayout draw ngs shall be
subnmitted to the Contracting Officer for approval. Variations shall be
signed and seal ed by the UHDS manufacturers' professional engineer
responsi ble for the conplete design of the UHDS

3.1.6 St orage and Handling During Installation

Equi prent and nmaterial placed on the job shall remain in the custody of the
Contractor until final acceptance whether or not the Contractor has been

rei mbursed for the equi prment and material by the Governnment. The Contractor
shall be solely responsible for the protection of the equi prent and nateria
agai nst damage from any source while stored or during installation

Mat erial s shall be protected agai nst damage from UV Iight, and entry of

wat er and nud, by installing watertight protection on open ends at al
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tinmes. Sections of the casing or carrier piping found to have been
subjected to full or partial submergence in water (which would allow the

i nsul ation to beconme wet) shall be inmmediately replaced. Materials awaiting
installation shall be covered to protect from UV degradati on.

.2 DEMOLI TI ON

. 2.1 Denplition Procedures

Work shall be performed in accordance with requirenents for phasing. Pipe,
val ves, fittings, insulation, and hangers, including the connection to the
structure and any fastenings, shall be removed. Openings in manhol e or

buil ding walls shall be sealed after renoval of piping. Material and

equi pment renoved shall becone the property of the Contractor and shall be
renoved from Governnent property within 1 week and shall not be stored in
operating areas. Flanme cutting shall be perforned with adequate fire
protection facilities available as required by safety codes and Contracting
Oficer.

.2.2 Asbest os Renpval

Asbest os renpval shall conformto Section 13280 ASBESTOS ABATENMENT.

.3 PI PE, PIPING JO NTS AND FI TTI NGS

. 3.1 Joint Preparation

Pipe and fittings shall be cleaned inside and outside before and after
assenbly. Dirt, scale, and other foreign matter shall be renoved from

i nside the piping by use of a pipe swab or pipe pig before connecting pipe
sections, valves, equipnent or fittings. Eccentric connectors shall be used
as needed between casing sections to provide drai nage of casing section

bet ween manhol es and bet ween manhol es and bui | di ngs.

. 3.2 Di recti on Changes

Changes in direction shall be made with factory-built reinforced fittings.
Fiel d-fabricated fittings and mters will not be pernitted

.4 VEELDI NG

The Contractor shall be responsible for welding quality and shall

a. Conduct tests of the welding procedures used in the work, determ ne
the suitability of the procedures used, determnmine that the welds made will
neet the required tests, and deternm ne that the wel di ng operators have the
ability to nmake sound wel ds under standard conditions.

b. Comply with ASME B31.1

c. Performall welding operations required for construction and
installation of the heat distribution system

4.1 Qualification of Welders

02552A- 23



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY
MCGUI RE AFB, NEW JERSEY

Rul es of procedure for qualification of all welders and general requirenents
for fusion welding shall conformw th the applicable portions of ASME B31l. 1,
and as outlined bel ow

3.4.2 Exam ni ng Wel ders

The Contractor shall exam ne each welder to deternmne the ability of the
wel der to neet the required qualifications. Wlders shall be tested for
welds in all positions, including welds with the axis horizontal (not
rolled) and with the axis vertical. Each welder shall

a. Weld only in positions in which they have qualified

b. Ildentify welds with the specific code narking signifying nane and
nunber assi gned

3.4.3 Exam nati on Results

The Contractor shall furnish a list of welder's names and correspondi ng code
mar ki ngs. Wel ders which fail to nmeet the prescribed welding qualifications
shall be retested. Welders who fail the second test shall be disqualified
for work on this project.

3.4. 4 Bevel i ng

Field and shop bevel s shall be done by nmechanical neans or by flane cutting
Where beveling is done by flane cutting, surfaces shall be thoroughly
cl eaned of scal e and oxidation just prior to welding

3.4.5 Al i gnment

Split welding rings shall be used for field joints on carrier pipes above 50
nm to assure proper alignment, conplete weld penetration, and prevention of
wel d spatter reaching the interior of the pipe. Field joints 50 nm and
smal l er shall be made with wel di ng sockets.

3.4.6 Erection

Pi pi ng shall not be split, bent, flattened, or otherw se damaged before,
during, or after installation. Were the pipe tenperature falls to O
degrees C or lower, the pipe shall be heated to approximtely 38 degrees C
for a distance of 300 mMmm on each side of the weld before welding, and the
wel d shall be finished before the pipe cools to 0 degrees C

3.4.7 Def ective Wl ds
Def ective wel ds shall be replaced and reinspected in accordance with ASVE
B31.1. Repairing defective welds by adding weld material over the defect or
by peening will not be permtted. Wl ders responsible for defective welds
shall be tested for qualification

3.4.8 El ectr odes

El ectrodes shall be stored in a dry, heated area, and shall be kept free of
noi sture and danpness during fabrication operations. Electrodes that have
| ost part of their coating shall not be used
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4.9 Radi ogr aphi ¢ Testing

An approved i ndependent testing firmregularly engaged in radiographic
testing shall perform radi ographi c exani nation of 100% of the field welds in
the carrier piping of direct-buried systens in accordance with ASVE B31. 1.
The followi ng shall be furnished: a set of films showi ng each weld

i nspected, a reading report evaluating the quality of each weld, and a

| ocation plan showi ng the physical |ocation where each weld is to be found
in the conpleted project, prior to installing casing field joints,
backfilling and hydrostatic testing. All radiographs shall be reviewed and
interpreted by a Certified American Society for Nondestructive Testing Leve
1l radi ographer, enployed by the testing firm who shall sign the reading
report. The Contracting O ficer may review all inspection records, and if
any welds inspected are found unacceptabl e they shall be renpved, rewel ded,
and radi ographically reexam ned at no cost to the Governnent.

.5 HEAT DI STRI BUTI ON SYSTEM | NSTALLATI ON

The UHDS menufacturer's representative shall oversee the delivery, storage,
installation and testing of the system Work shall be in accordance with
the requirenents specified and with the printed instructions of the

manuf acturer. These specifications shall take precedence over the printed
instructions if conflicts arise. Printed instructions shall be submitted to
the Contracting Officer prior to systeminstallation

.5.1 Verification of Final Elevations

Prior to covering the top of the casing with backfill material, but after
all tenporary supports have been renoved and initial backfilling of the
conduit system has been acconplished, the Contractor shall neasure and
record the elevation of the top of the casing in the trench. Elevations
shall be taken at every conpleted field joint, 1/3 points along each pipe
section and top of elbows. These neasurenents shall be checked agai nst the
contract drawi ngs and shall confirmthat the conduit system has been
installed to the elevations shown on the contract drawi ngs. Slope shall be
uniformto within 0.1% These neasurenents shall be recorded by the
Contractor, included in the UHDS manufacturer's representative daily report,
and given to the Contracting O ficer prior to covering the casing with
backfill material

.5.2 Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be perfornmed as required by the
UHDS manufacturer's design and as specified in Section 02316 EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Pipe shall lay on a 305
mm mini num sand bed and shall be backfilled with sand on all sides to a

m ni rum of 150 nm as neasured from outside of casing. Foundation for

system shall be firm and stable. Foundation and backfill shall be free from
rocks or substances which coul d damage the system coating. Concrete anchor
and thrust blocks shall be installed in undisturbed earth. Backfilling

shall not commence until system has been satisfactorily pressure tested
(both hydrostatic test of carrier and air test of casing). M ninum depth of
burial to the top of the casing shall be 1 nmeter. Maxi num depth of buria
to the top of the casing shall be 3 neters.

5.3 UHDS Manufacturer's Representative Responsibilities
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The UHDS Manufacturer's representative shall be present at the job site and
Wi t ness when the following types of work are being perfornmed

a. Inspection and unl oadi ng.
b. Inspection of trench prior to conmencing installation of system
c. Inspection of concrete anchors and thrust bl ocks.

d. Pneumatic and Hydrostatic testing.

e. Field joint closure work.

f. Air test of casing.

g. Holiday test of conduit coating.

h. Repair of any coating.

i. Installation of cathodic protection system

j. Initial backfill up to 250 nm above the top of the casing.

k. Verification of final elevations. Elevation readings shall be
wi t nessed and recorded.

I. Testing of cathodic protection system
m  Operational tests.

The UHDS manufacturer's representative shall notify the Contractor

i medi ately of any problens. The UHDS nmaenufacturer's representative shal
notify the Contracting O ficer of problens requiring i mediate action
otherwi se, the daily reports shall note any probl ens encountered and
indicate the corrective actions taken

3.5.4 UHDS Manufacturer's Representative Reports

The UHDS manufacturer's representative shall: prepare and sign a witten
daily report; present the original daily report to the Contracting Oficer
no later than one working day after it is prepared; and forward 1 copy to
the manufacturer's main office. The report shall state whether or not the
condition and quality of the materials used and the delivery, storage,
installation and testing of the systemare in accordance with the draw ngs,
speci fications, and manufacturer's printed instructions and are satisfactory
in all respects. Wen any work connected with the installation is

unsati sfactory, the report shall state what corrective action has been taken
or shall contain the UHDS manufacturer's recommendati ons for corrective
action. The report shall identify any condition that could result in an
unsatisfactory installation, including such itens as open conduit ends |eft
in the trench overnight and i nproper nmanhole entries. The daily reports
shall be reviewed, signed and seal ed, on a weekly basis, by the registered
engi neer responsi ble for the system design. Signed and seal ed copies of the
daily reports shall be subnmitted with the paynent request. Requests for
paynment will be denied if the weekly review is not acconplished. Upon

conpl etion of the work and before final acceptance, a notarized Certificate
of Conpliance, signed by a principal officer of both the manufacturing and
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the contracting firnms, stating that the installation is satisfactory and in
accordance with draw ngs, specifications, and manufacturer's instructions
shall be delivered to the Contracting O ficer. The UHDS manufacturer shal
retain a copy of all daily reports and the Certificate of Conpliance for 5
years after final acceptance of the system by the Government.

3.5.5 Pr ot ecti on

Casing coating shall be protected from damage during unl oadi ng, storage,
rigging and installation. Casing and carrier pipe ends shall be protected
fromwater intrusion during unloading, storage, rigging and installation

Pi pi ng and accessories shall be protected from damage due to exposure to W
[ight.

3.5.6 Defective Materia

The UHDS menufacturer's representative shall take pronpt action to renove
fromthe site all damaged or defective material, subject to rejection in
accordance with the quality assurance provisions included in the

manuf acturer's submittals and printed instructions, and shall order pronpt
repl acenent of such materi al

3.5.7 Cat hodic Protection Installation

Provi de cathodic protection for all steel casing systens and all buried
exposed netal. Assune that 25 percent of the exterior of the UHDS is
exposed netal. Cathodic protection systens shall have a mininmum design life
of 25 years. Dielectric pipe flanges and waterways, and isol ation devices
shall be provided at all points necessary. Test stations at grade shall be
provi ded on each section of the piping system Dielectric waterways shal
have tenperature and pressure rating equal to or greater than that specified
for the connecting piping. Wterways shall have netal connections on both
ends suited to match the connecting piping. Dielectric waterways shall be
internally lined with an insulator specifically designed to prevent current
flow between dissinmlar nmetals. Dielectric flanges shall neet the
performance requirenments described herein for dielectric waterways.

3.6 TESTS

Leak-tightness of all piping systens shall be denponstrated by perform ng
pressure tests (hydrostatic, pneumatic) and operational tests. Heat

di stribution systemshall be pressure tested in conformance with specified
requi renents and printed instructions for the system supplied; tests shal

i nclude carrier piping and casing. The carrier pipe shall be
hydrostatically tested. Casings of DDT systems shall be pneunatically
tested. Casing and end seals of WBL system shall be tested for intrusion of
water into the casing and insulation

3.6.1 Hol i day Testing of Direct-buried System Steel Casings

Entire exterior surface of the casing, including the bottom exterior
surface, shall be tested for faults in coating after installation in trench
prior to backfilling, using test nmethod and voltage recommended by coating
manufacturer. |If any holidays are found, they shall be repaired and the
coating retested. Systemshall not be backfilled until all holidays are

el i m nat ed
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6.2 Pneumatic, Hydrostatic and Operational Tests

Bef ore conducti ng heat distribution systemtests, lines shall be flushed
with high pressure water until discharge shows no foreign matter the
Contracting O ficer, and after exam ning the discharge, stops the flush

.6.2.1 Pneumati ¢ Test

The casing of DDT systenms shall be pneunatically tested after wel ding and
before field coating using air as the test medium The test pressure shal
be 103 kPa. Persons not working on the test operations shall be kept out of
the testing area while testing is proceeding. The test shall be nade on the
system as a whole or on sections that can be isolated. Joints in sections
shall be tested prior to backfilling when trenches nust be backfilled before
the conpletion of other pipeline sections. The test shall continue for 24
hours fromthe tine of the initial readings to the final readings of
pressure and tenperature. The initial test readings of the instrunment shal
not be made for at least 1 hour after the casing has been subjected to the
full test pressure, and neither the initial nor final readings shall be made
at tines of rapid changes in atnospheric conditions. There shall be no

i ndi cation of reduction of pressure during the test after corrections have
been made for changes in atnospheric conditions in conformty with the
relationship T(1)P(2) = T(2)P(1), in which T and P denote absol ute
tenperature and pressure, respectively, and the nunbers denote initial (1)
and final (2) readings. Pressure shall be neasured with a pressure gauge
conformng to ASVE B40.1. A throttling type needle valve or a pulsation
danpener and shutoff valve may be included. The dianmeter of the face shal
be at least 114 mm with a nmeasurable range of 0 to 103 kPa and graduations
of at least 0.5 kPa. During the test, the entire systemshall be conpletely
i solated fromall conpressors and other sources of air pressure. Each joint
shall be tested while under test pressure by neans of soap and water or an
equi val ent nonfl ammabl e solution prior to backfilling or concealing any
work. Al labor, materials and equi pment for conducting the tests shall be
furnished by the Contractor and shall be subject to inspection at all tines
during the tests. The Contractor shall maintain proper safety precautions
for air pressure testing at all tinmes during the tests.

.6.2.2 Hydrostatic Test

Carrier piping shall be tested hydrostatically before insulation is applied
at field joints and shall be proved tight at a pressure 1.5 tines the heat
di stribution supply pressure for 2 hours. There shall be no indication of
reducti on of pressure during the test. Pressure shall be neasured with a
device calibrated to be read in increments not greater than 1 kPa

.6.2.3 Operational Test

Prior to acceptance of the installation, Contractor shall subject systemto
operating tests sinulating actual operating conditions to denonstrate
satisfactory functional and operating efficiency. These operating tests
shall cover a period of not |less than 6 hours for each portion of system
tested. Contractor shall subnit for approval a schedule of the tests to be
performed. The contractor shall provide calibrated instrunents, equipnent,
facilities and | abor, at no additional cost to the Governnent. When
failures occur, problens shall be repaired and test repeated
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3.6.3 Defi ci enci es

Defici enci es di scovered shall be corrected at the Contractor's expense
Maj or deficiencies, or failure to correct deficiencies, may be considered
cause for rejecting the entire installation

3.7 VALVE NMANHOLES

Val ve nmanhol es, piping, and equi pnent in val ve nmanhol es shall be in
accordance with the contract draw ngs.

3.8 BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON
3.8.1 Pl astic Marking Tape

Pol yet hyl ene plastic tape manufactured specifically for warning and
identifying buried utility lines shall be supplied and installed. Tape
shall be buried above the pipe during the trench backfilling operation and
shall be buried approximtely 300 mm bel ow grade. Tape shall be . Tape
shal | be acid- and al kali-resistant and shall have a m nimum strength of 12
MPa | engthwi se and 10.3 MPa crosswi se with an elongation factor of 350
percent. The tape shall be manufactured with integral wires, foil backing
or other neans to enable detection by a netal detector when the tape is
buried up to 1 m deep. The netallic core of the tape shall be encased in a
protective jacket or provided with other nmeans to protect it from corrosion
The tape shall be of a type specifically manufactured for narking and

| ocating netallic underground utilities. Tape shall be 150 mMmm wi de and
printed with a caution and identification of the piping systemover the
entire tape length. Tape shall be yellow with bold black letters. Tape
color and lettering shall be unaffected by noisture and other substances
contained in the backfill material

3.9 THERMAL PERFORMANCE TESTI NG

The equi prent and procedures specified shall be used to ensure acceptable
thermal performance of the installed system The test results shall be
subnmitted for approval. Al materials and procedures described for this
test shall be included as deliverables of the construction contract for the
system unl ess ot herw se noted

3.9.1 Equi prent
3.9.1.1 Casi ng Tenperature Measurenent

Bef ore backfilling, and after field joint closures have been wel ded to the
casing and the coating has been applied and cured, tenperature sensors shal
be attached to the exterior of every other field joint closure. The sensors
shall be attached with epoxy suitable for use at 260 degrees C. A sensor
shall be adhered with epoxy to the coated casing near the mdpoint of every
ot her pipe section between field joints. The sensor shall not be |ocated
closer than 1.5 m fromany guide in the interior of the casing. After the
sensors have been adhered to the casing, 2 conplete waps of duct tape shal
be used to secure and protect the sensor. The radial position of the
sensors shall be located 45 degrees fromthe top center of the casing, at
either the 1:30 or 10:30 position, away fromthe adjacent heat distribution
systempipe if present. Al sensors shall be type T thernocouples in
accordance with ANSI MC96. 1 copper constantan 20 gauge thernocoupl es, nmade
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fromspecial limts grade thernocouple wire, 0.5 degrees C or 0.4 percent
maxi mum error, with each conductor insulated and an overall jacket on both
conductors. Insulation on the thernocouple wires shall be suitable for

service at 260 degrees C. The thernocouple wi re between sensor |ocation and
term nation point shall be continuous with no splicing or other connections.
Each sensor shall be shown with a special synbol on the detail ed design

| ayout drawi ngs and shall be identified by a nunber and/or |etter code,
starting fromthe upstream manhol e

3.9.1.2 Carrier Pipe Tenperature Measurenent

Carrier pipe tenmperature shall be nmeasured within the manhol e where the
panel box is located. Carrier pipe tenperature shall be neasured by a
sensor adhered with epoxy directly to the exterior of the carrier pipe. Al
sensors shall be type T thernpbcouples in accordance with ANSI MC96. 1 copper

constantan 20 gauge thernocouples, made from special |inmts grade
thernocouple wire, 0.5 degrees C or 0.4 percent nmaxinumerror, wth each
conductor insulated and an overall jacket on both conductors. |Insulation on

the thernocouple wires shall be suitable for service at 260 degrees C. The
thermocoupl e wi re between sensor |ocation and termnation point shall be
continuous with no splicing or other connections. The location of this
sensor shall be at either the 1:30 or 10:30 position. At the |ocation of
the sensor, the carrier pipe shall be insulated with calciumsilicate
insulation at least 125 mm thick. This insulation shall extend at |east
150 mMmm on each side of the actual sensor location and shall be clad with an
al um num j acket .

3.9.1.3 Term nal s

The wires from each casing or carrier pipe tenperature sensor shall be
extended into the nearest manhole and term nated in a panel box. The pane
box shall be a NEMA Type 4 waterproof enclosure, of suitable size, nounted
near the top of the manhole at a | ocation near the manhol e entrance,

accessi ble without entrance into the manhol e, where possible. The

term nation of the sensor wires shall be with an approved connector of type
OVEGA M ni ature Jack Panel (MIP-*-*-T). The thernocouple jack panel shal
be mounted to the back plate of the panel box. The tenperature sensors
shal |l be | abeled at their termnation within the panel box; a draw ng
showi ng the | ocation of each tenperature sensor shall be |an nated and
attached to the inside of the panel box. All tenperature sensors shall be
verified as operational by an independent |aboratory, hired by the
Contractor, after backfilling is conplete but before the systemis accepted

3.9.2 Ther mal Performance Test

After the system construction is conplete, including backfilling, and the
system has reached operating condition for at |east 30 days, all of the
tenperature sensors shall be read by an independent |aboratory with

experi ence and equi pnment appropriate for the sensors used. The tenperature
shall be recorded for each sensor. The tenperatures shall be tabul ated and
submtted in accordance with specified requirenents. |If tenperatures exceed
values in Table 3, that portion shall be repaired and tenperatures again
neasured and recorded

TABLE 3
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Carrier Pipe Carrier Pipe Accept abl e Casi ng Accept abl e Casi ng

Tenperat. TP Tenperat. TP Tenperature TC Tenperature TC
(degrees Q) (degrees F) (degrees Q) (degrees F)

121 250 43 110

135 275 47 116

149 300 50 123

163 325 54 129

177 350 58 136

204 400 65 149

218 425 68 155

232 450 72 162

The foll owi ng equations were used to cal culate the above val ues:

T@<(0.261) X (TP) + 44.3 (for English units)
T, <(0.261) X (TP) + 11.5 (for Metric units)

For carrier pipe tenperatures between those given in Table 3, the maxi num
acceptabl e casing tenperature nmay be either interpolated fromthe values in
Table 3 or cal cul ated using the equations above.

-- End OF Section --
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SECTI ON 02630A

STORM DRAI NAGE SYSTEM
03/ 00

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)
ACl 346/ 346R (1990) Standard Specification for Cast-in-
Pl ace Nonrei nforced Concrete Pipe and
Reconmendat i ons

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO HB- 16 (1996) Standard Specifications for Hi ghway
Bri dges

AASHTO M 167 (1994) Corrugated Steel Structural Plate,
Zinc Coated, for Field Bolted Pipe

AASHTO M 190 (1995) Bitum nous Coated Corrugated Metal
Cul vert Pipe and Pi pe Arches

AASHTO M 198 (1998) Joints for Circular Concrete Sewer and
Cul vert Pipe Using Flexible Waterti ght
Gasket s

AASHTO M 219 (1992; R 1995) Al um num Alloy Structural
Plate for Field Bolted Conduits

AASHTO M 243 (1996) Field Applied Coating of Corrugated
Metal Structural Plate for Pipe, Pipe-Arches,
and Arches

AASHTO M 294 (1998) Corrugated Pol yethyl ene Pipe, 300- to
1200- mm Di anet er

AASHTO MP7 (1997) Corrugated Pol yet hyl ene Pi pe, 1350 and

1500 mm Di anet er

AVERI CAN RAI LWAY ENGI NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATl ON
( AREMR)

AREMA Manual (1999) Manual for Railway Engi neering (4
Vol .)

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM
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(1994 el) Gray Iron Castings (Metric)

(1997ael) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1999el) Ductile Iron Castings
(1995) Ductile Iron Culvert Pipe

(1998) Steel Sheet, Metallic Coated and
Pol ymer Precoated for Corrugated Steel Pipe

(1997) Corrugated Steel Pipe, Mtallic-Coated
for Sewers and Drains

(1998) Corrugated Steel Pipe, Polyner
Precoated for Sewers and Drains

(1997a) Installing Factory-Made Corrugated
Steel Pipe for Sewers and Ot her Applications

(1997) Installing Corrugated Steel Structural
Plate Pipe for Sewers and O her Applications

(1997) Post-Applied Coatings, Pavings, and
Li nings for Corrugated Steel Sewer and
Dr ai nage Pi pe

(1997) Steel Sheet, Metallic-Coated by the
Hot-Di p Process for Corrugated Steel Pipe

(1998) Al um num Al'l oy Sand Casti ngs

(1997) Corrugated Al um num Pi pe for Sewers
and Dr ai ns

(1998el) Installing Vitrified Clay Pipe Lines

(1999) Concrete Sewer, Storm Drain, and
Cul vert Pipe (Metric)

(1999el ) Sewer and Manhol e Brick (Made from
Clay or Shal e)

(1999) Concrete Brick

(1997a) Building Brick (Solid Masonry Units
Made from Clay or Shal e)

(1999a) Reinforced Concrete Cul vert, Storm
Drain, and Sewer Pipe (Metric)

(1999) Concrete Masonry Units for
Construction of Catch Basins and Manhol es
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ASTM C 231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 425 (1998b) Conpression Joints for Vitrified Clay
Pi pe and Fittings

ASTM C 443M (1998) Joints for Circular Concrete Sewer and
Cul vert Pipe, Using Rubber Gaskets (Metric)

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

ASTM C 506M (1999) Reinforced Concrete Arch Cul vert,
Storm Drain, and Sewer Pipe (Metric)

ASTM C 507M (1999) Reinforced Concrete Elliptical
Cul vert, Storm Drain, and Sewer Pipe (Metric)

ASTM C 655 (1995a) Reinforced Concrete D-Load Cul vert,
Storm Drain, and Sewer Pipe

ASTM C 700 (1999) Vitrified Clay Pipe, Extra Strength,
Standard Strength, and Perforated

ASTM C 789 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewer s

ASTM C 828 (1998) Low Pressure Air Test of Vitrified

Cl ay Pipe Lines

ASTM C 850 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewers with Less Than 2 Ft. of Cover
Subj ected to Hi ghway Loadi ngs

ASTM C 877M (1994) External Sealing Bands for Noncircul ar
Concrete Sewer, Storm Drain, and Cul vert Pipe
(Metric)

ASTM C 923 (1998) Resilient Connectors Between

Rei nf orced Concrete Manhol e Structures, Pipes
and Materials

ASTM C 924M (1998) Concrete Pipe Sewer Lines by Low
Pressure Air Test Method (Metric)

ASTM C 1103M (1994) Joint Acceptance Testing of Installed
Precast Concrete Pipe Sewer Lines (Metric)

ASTM D 1056 (1998) Flexible Cellular Materials - Sponge
or Expanded Rubber
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ASTM D 1171 (1994) Rubber Deterioration - Surface Ozone
Cracki ng Qutdoors or Chanber (Triangular
Speci nens)

ASTM D 1557 (1998) Laboratory Conpaction Characteristics

of Soil Using Mdified Effort (56,000 ft-
I bf/cu. ft. (2,700 KNNmcu.m))

ASTM D 1751 (1999) Preforned Expansion Joint Filler for
Concrete Paving and Structural Construction
(Nonextrudi ng and Resilient Bitum nous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vinyl
Chl ori de) (CPVC) Compounds

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2321 (1989; R 1995) Underground Installation of
Thernopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2922 (1996el) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 3034 (1998) Type PSM Pol y(Vinyl Chloride) (PVC
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Fl exible Elastonmeric Seals

ASTM D 3350 (1998a) Pol yet hyl ene Plastics Pipe and
Fittings Materials

ASTM F 477 (1999) Elastoneric Seals (Gaskets) for
Joi ning Plastic Pipe

ASTM F 679 (1995) Pol y(Vinyl Chloride) (PVC) Large-
Di ameter Plastic Gavity Sewer Pipe and
Fittings

ASTM F 714 (1997) Pol yethylene (PE) Plastic Pipe (SDR-

PR) Based on CQutside Dianmeter
ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile

Gravity Sewer Pipe and Fittings Based on
Controlled I nside Dianeter
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ASTM F 894 (1998a) Pol yethyl ene (PE) Large Di ameter
Profile Wall Sewer and Drain Pipe

ASTM F 949 (1999) Poly(Vinyl Chloride) (PVC) Corrugated
Sewer Pipe with a Smooth Interior and
Fittings

ASTM F 1417 (1992; R 1998) Installation Acceptance of

Plastic Gravity Sewer Lines Using Low
Pressure Air

.2 SUBM TTALS

Governnent approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pl aci ng Pi pe;

Printed copies of the manufacturer's recomendati ons for
i nstallation procedures of the material being placed, prior to
installation.

SD-07 Certificates

Resin Certification; G

Pi peline Testing; G

Hydrostatic Test on Watertight Joints; G
Determ nation of Density; G

Frame and Cover for Gratings; G

Certified copies of test reports denmonstrating conformance to
appl i cabl e pi pe specifications, before pipe is installed.
Certification on the ability of frame and cover or gratings to
carry the inmposed live |oad.

3 DELI VERY, STORAGE, AND HANDLI NG
3.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a m nimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environment that would result in danage
or deterioration to the material. The Contractor shall have a copy of the
manuf acturer's instructions avail able at the construction site at all tines
and shall follow these instructions unless directed otherw se by the
Contracting Officer. Solvents, solvent compounds, |ubricants, elastoneric
gaskets, and any similar materials required to install plastic pipe shall be
stored in accordance with the manufacturer's recomendati ons and shall be

di scarded if the storage period exceeds the recommended shelf life.
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Solvents in use shall be discarded when the recommended pot life is
exceeded.

1.3.2 Handl i ng
Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for stormdrains shall be of the sizes indicated and shall conformto
the requirenments specified. Allow NRCP, corrugated HDPE with snooth
interior wall, and fully bitum nous coated, fully paved steel as alternate
pi pe materi al s.

2.1.1 Concrete Pipe
ASTM C 76M C ass |1

2.1.2 PVC Pi pe
The pipe manufacturer's resin certification, indicating the cel
classification of PVC used to nanufacture the pipe, shall be submitted prior
to installation of the pipe.

2.1.2.1 Smoot h Wal | PVC Pi pe

ASTM F 679 produced from PVC certified by the conpounder as neeting the
requi renents of ASTM D 1784, mninmumcell class 12454-B

2.1.2.2 Corrugat ed PVC Pi pe

ASTM F 949 produced from PVC certified by the conpounder as neeting the
requi renents of ASTM D 1784, minimum cell class 12454-B

2.2 DRAI NAGE STRUCTURES
2.2.1 Precast Rei nforced Concrete Box

For hi ghway | oadings with 600 nm of cover or nore or subjected to dead | oad
only, ASTM C 789; for less than 600 mm of cover subjected to hi ghway
| oadi ng, ASTM C 850.

2.3 M SCELLANEQUS MATERI ALS
2.3.1 Concrete

Unl ess otherw se specified, concrete and reinforced concrete shall conform
to the requirenments for 20 MPa concrete under Section 03300 CAST-I N- PLACE
STRUCTURAL CONCRETE. The concrete m xture shall have air content by vol une
of concrete, based on neasurenents made i medi ately after discharge fromthe
nm xer, of 5 to 7 percent when maxi mum si ze of coarse aggregate exceeds 37.5
mm Air content shall be determined in accordance with ASTM C 231. The
concrete covering over steel reinforcing shall not be less than 25 nmthick
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for covers and not less than 40 mm thick for walls and flooring. Concrete
covering deposited directly against the ground shall have a thickness of at
| east 75 mm between steel and ground. Expansion-joint filler materia
shall conformto ASTM D 1751, or ASTM D 1752, or shall be resin-inpregnated
fiberboard conform ng to the physical requirenents of ASTM D 1752.

2.3.2 Mor t ar

Mortar for connections to other drainage structures and bl ock construction
shall conformto ASTM C 270, Type M except that the maxi mum pl acenment tinme
shall be 1 hour. The quantity of water in the mixture shall be sufficient
to produce a stiff workable nortar. Water shall be clean and free of
harnful acids, alkalies, and organic inpurities. The nortar shall be used
within 30 minutes after the ingredients are m xed with water. The inside of
the joint shall be wi ped clean and finished snooth. The nortar head on the
outside shall be protected fromair and sun with a proper covering unti
satisfactorily cured.

2.3.3 Precast Concrete Segnental Bl ocks

Precast concrete segnental block shall conformto ASTM C 139, not nore than
200 mm (8 inches) thick, not |less than 200 mm (8 inches) |Iong, and of such
shape that joints can be sealed effectively and bonded with cenent nortar.

2.3.4 Precast Rei nforced Concrete Manhol es

Precast reinforced concrete manhol es shall conformto ASTM C 478M  Joints
bet ween precast concrete risers and tops shall be full-bedded in cenment
nortar and shall be snpothed to a uniform surface on both interior and
exterior of the structure nade with flexible watertight, rubber-type gaskets
neeting the requirenents of paragraph JO NTS

2.3.5 Frame and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48M Cl ass 35B
cast ductile iron, ASTM A 536, Grade 65-45-12; or cast alum num ASTM B 26/ B
26M Al l oy 356. 0T6. Weight, shape, size, and waterway openings for grates
and curb inlets shall be as indicated on the plans.

2.3.6 Joints
2.3.6.1 Fl exi bl e Watertight Joints

a. Materials: Flexible watertight joints shall be made with plastic
or rubber-type gaskets for concrete pipe. The design of joints and
the physical requirenments for plastic gaskets shall conformto
AASHTO M 198, and rubber-type gaskets shall conformto ASTM C 443M
Factory-fabricated resilient joint materials shall conformto ASTM
C 425. (Gaskets shall have not nore than one factory-fabricated
splice, except that two factory-fabricated splices of the rubber-
type gasket are permitted if the nom nal diameter of the pipe being
gasket ed exceeds 1.35 m (54 inches).

b. Test Requirements: Watertight joints shall be tested and shal
meet test requirenents of paragraph HYDROSTATI C TEST ON WATERTI GHT
JO NTS. Rubber gaskets shall conmply with the oil resistant gasket
requi rements of ASTM C 443M  Certified copies of test results
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shall be delivered to the Contracting O ficer before gaskets or
jointing materials are installed. Alternate types of watertight
joint may be furnished, if specifically approved.

2.3.6.2 Fl exi bl e Watertight, Gasketed Joints for Corrugated Steel Pipe

a. Gaskets: Rubber Oring gaskets shall be 21 mm (13/16 inch) in
di aneter for pipe dianmeters of 914 mm (36 inches) or smaller and 22
mm (7/8 inch) in diameter for |arger pipe having 13 mm (1/2 inch)
deep end corrugation. Rubber Oring gaskets shall be 35 mm (1-3/8
i nches) in diameter for pipe having 25 mMmm (1 inch) deep end
corrugations. O-rings shall neet the requirenents of AASHTO M 198
or ASTM C 443. Flexible plastic gaskets shall conformto

requi renments of AASHTO M 198, Type B.

b. Connecting Bands: Connecting bands shall be of the type, size and
sheet thickness of band, and the size of angles, bolts, rods and
lugs as indicated or where not indicated as specified in the
applicabl e standards or specifications for the pipe. Exterior
rivet heads in the |ongitudinal seam under the connecting band
shal |l be countersunk or the rivets shall be omtted and the seam
wel ded. Watertight joints shall be tested and shall neet the test
requi rements of paragraph HYDROSTATI C TEST ON WATERTI GHT JO NTS.

2.3.6.3 PVC Pl astic Pipes

Joints shall be elastoneric gasket type in accordance with the specification
for the pipe and as recommended by the pipe nmanufacturer

2.3.6.4 Corrugated PE Plastic Pipe

Water tight joints shall be nade using a PVC or PE coupling and rubber
gaskets as recommended by the pipe manufacturer. Rubber gaskets shal
conformto ASTM F 477. Soil tight joints shall conformto the requirenents
in AASHTO HB-16, Division Il, Section 26.4.2.4. (e) for soil tightness and
shall be as reconmended by the pipe manufacturer

2.4 STEEL LADDER

St eel | adder shall be provided where the depth of the manhol e exceeds 3.66 m
(12 feet). These |adders shall be not |less than 406 nm (16 inches) in
width, with 19 mm (3/4 inch) dianmeter rungs spaced 305 mm (12 i nches) apart.
The two stringers shall be a mininmum 10 mm (3/8 inch) thick and 63 mm (2-1/2
i nches) wide. Ladders and inserts shall be gal vani zed after fabrication in
conformance with ASTM A 123/ A 123M

2.5 HYDROSTATI C TEST ON WATERTI GHT JO NTS
2.5.1 Concrete, PVC and PE Pipe

A hydrostatic test shall be nade on the watertight joint types as proposed.
Only one sanple joint of each type needs testing; however, if the sanple
joint fails because of faulty design or worknmanshi p, an additional sanple
joint may be tested. During the test period, gaskets or other jointing
material shall be protected fromextrene tenperatures which m ght adversely
af fect the performance of such materials. Performance requirenents for
joints in reinforced and nonreinforced concrete pipe shall conformto AASHTO
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M 198 or ASTM C 443M  Test requirements for joints in PVC and PE plastic
pi pe shall conformto ASTM D 3212

2.5.2 Corrugated Steel Pipe

A hydrostatic test shall be nmade on the watertight joint systemor coupling
band type proposed. The nonent strength required of the joint is expressed
as 15 percent of the cal cul ated nonent capacity of the pipe on a transverse
section renpte fromthe joint by the AASHTO HB-16 (Division Il, Section 26).
The pi pe shall be supported for the hydrostatic test with the joint |ocated
at the point which devel ops 15 percent of the nonment capacity of the pipe
based on the allowable span in nmeters for the pipe flowing full or 54,233
Newt on neters (40,000 foot-pounds), whichever is |ess. Performnce

requi renents shall be nmet at an internal hydrostatic pressure of 69 kPa (10
psi) for a 10 minute period for both annular corrugated netal pipe and
helical corrugated netal pipe with factory reforned ends.

PART 3 EXECUTI ON

3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02316 "Excavation, Trenching, and Backfilling for Utilities Systens"

and the requirenents specified bel ow
3.2 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid;, defective or
damaged pi pe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to nmaintain
adequate pipe stiffness and neet installation deflection requirenents.

Pi pelines shall be laid to the grades and alignnment indicated. Proper
facilities shall be provided for |owering sections of pipe into trenches.
Pi pe shall not be laid in water, and pipe shall not be |laid when trench
conditions or weather are unsuitable for such work. Diversion of drainage
or dewatering of trenches during construction shall be provided as
necessary. Deflection of installed flexible pipe shall not exceed the
following limts:

MAXI MUM ALLOWABLE

TYPE OF PI PE DEFLECTI ON (%

Corrugat ed Steel 5

Concrete-Lined Corrugated Steel 3

Cul vert 3

Pl astic 7.5
Not | ess than 30 days after the conpletion of backfilling, the Governnent
may perform a deflection test on the entire length of installed flexible
pi pe using a mandrel or other suitable device. Installed flexible pipe
showi ng defl ections greater than those indicated above shall be retested by
a run fromthe opposite direction. |If the retest also fails, the suspect

pi pe shall be replaced at no cost to the Governnent.
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3.2.1 Concrete and PVC Pi pe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.2.2 Corrugat ed PE Pi pe

Laying shall be with the separate sections joined firmy on a bed shaped to
line and grade and shall follow manufacturer's recomendati ons.

3.2.3 Corrugated Metal Pipe and Pipe Arch

Laying shall be with the separate sections joined firmy together, with the
outside laps of circunferential joints pointing upstream and with

| ongi tudi nal |aps on the sides. Fully paved steel pipe or pipe arch shal
have a painted or otherw se applied | abel inside the pipe or pipe arch

i ndi cati ng sheet thickness of pipe or pipe arch. Any unprotected netal in
the joints shall be coated with bitum nous material as specified in AASHTO M
190 or AASHTO M 243. Interior coating shall be protected agai nst damage
frominsertion or removal of struts or tie wires. Lifting lugs shall be
used to facilitate noving pipe w thout damge to exterior or interior
coatings. During transportation and installation, pipe or pipe arch and
coupling bands shall be handled with care to preclude danage to the coating,
paving or lining. Danmged coatings, pavings and |linings shall be repaired
in accordance with the manufacturer's reconmendati ons prior to placing
backfill. Pipe on which coating, paving or |ining has been danmaged to such
an extent that satisfactory field repairs cannot be nmade shall be renoved
and repl aced

3.2. 4 Jacki ng Pipe Through Fills

Met hods of operation and installation for jacking pipe through fills shal
conformto requirenents specified in Volune 1, Chapter 1, Part 4 of AREMA
Manual

3.3 JO NTI NG
3.3. 1 Concrete Pipe
3.3.1.1 Fl exi bl e Watertight Joints

Gaskets and jointing materials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cenents, adhesives, and other
special installation requirements. Surfaces to receive |lubricants, cenents,
or adhesives shall be clean and dry. Gaskets and jointing materials shal
be affixed to the pipe not nore than 24 hours prior to the installation of
the pipe, and shall be protected fromthe sun, blow ng dust, and other

del eterious agents at all tinmes. Gaskets and jointing materials shall be
i nspected before installing the pipe; any |oose or inproperly affixed
gaskets and jointing materials shall be renoved and replaced. The pipe
shall be aligned with the previously installed pipe, and the joint pushed
home. |If, while the joint is being nade the gasket becones visibly

di sl ocated the pipe shall be renoved and the joint renade.

3.3.2 Corrugated Metal Pipe
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3.3.2.1 Fl exi bl e Watertight, Gasketed Joints

Installation shall be as reconmended by the gasket manufacturer for use of

| ubricants and cenents and ot her special installation requirenents.
Connecti ng bands shall be centered over adjoining sections of pipe, and rods
or bolts placed in position and nuts tightened. Band Tightening: The band
shall be tightened evenly, even tension being kept on the rods or bolts, and
the gasket; the gasket shall seat properly in the corrugations. Watertight
joints shall remain uncovered for a period of tinme designated, and before
bei ng covered, tightness of the nuts shall be neasured with a torque wrench.
If the nut has tended to |oosen its grip on the bolts or rods, the nut shal
be retightened with a torque wench and remai n uncovered until a tight,
permanent joint is assured

3.4 DRAI NAGE STRUCTURES
3.4.1 Manhol es and Inlets

Construction shall be of reinforced concrete, plain concrete, precast

rei nforced concrete, precast concrete segnental blocks, or bituni nous coated
corrugated netal; conplete with frames and covers or gratings; and with
fixed gal vani zed steel |adders where indicated. Pipe studs and junction
chanbers of prefabricated corrugated nmetal manholes shall be fully

bi t um nous-coated and paved when the connecting branch lines are so treated
Pi pe connections to concrete manhol es and inlets shall be nade with
flexible, watertight connectors.

3.4.2 Wal | s and Headwal | s
Construction shall be as indicated
3.5 STEEL LADDER | NSTALLATI ON

Ladder shall be adequately anchored to the wall by nmeans of steel inserts
spaced not nore than 1.83 m (6 feet) vertically, and shall be installed to
provide at least 152 mm (6 inches) of space between the wall and the rungs.
The wall along the line of the |adder shall be vertical for its entire

| engt h.

3.6 BACKFI LLI NG
3.6.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected naterial from excavation
or borrow, at a noisture content that will facilitate conpaction, shall be
pl aced al ong both sides of pipe in layers not exceeding 150 mm in conpacted
depth. The backfill shall be brought up evenly on both sides of pipe for
the full length of pipe. The fill shall be thoroughly conpacted under the
haunches of the pipe. Each |layer shall be thoroughly conpacted with
nmechani cal tanpers or ramers. This nethod of filling and conpacting shal
continue until the fill has reached an el evation of at |east 300 mm above
the top of the pipe. The renmainder of the trench shall be backfilled and
conpacted by spreading and rolling or conpacted by nechanical ramrers or
tanpers in layers not exceeding 200 mllimeters. Tests for density shall be
made as necessary to ensure conformance to the conpaction requirenents
specified below. Where it is necessary, in the opinion of the Contracting
O ficer, that sheeting or portions of bracing used be left in place, the
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contract will be adjusted accordingly. Untreated sheeting shall not be |eft
in place beneath structures or pavenents.

3.6.2 Movenment of Construction Machinery

When conpacting by rolling or operating heavy equi pnent parallel with the
pi pe, displacenent of or injury to the pipe shall be avoided. Myvenent of
construction machi nery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any danaged pipe shall be
repaired or replaced

3.6.3 Conpacti on
3.6.3.1 Ceneral Requirenents

Cohesionl ess materials include gravels, gravel-sand ni xtures, sands, and
gravel ly sands. Cohesive materials include clayey and silty gravels,

gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
silts, and very fine sands. \When results of conpaction tests for noisture-
density relations are recorded on graphs, cohesionless soils will show
straight lines or reverse-shaped noisture-density curves, and cohesive soils
wi Il show normal noisture-density curves.

3.6.3.2 M ni mum Densi ty

Backfill over and around the pipe and backfill around and adjacent to
dr ai nage structures shall be conpacted at the approved npisture content to
the follow ng applicable mninumdensity, which will be determ ned as

speci fi ed bel ow

a. Under airfield and heliport pavenments, paved roads, streets,
parki ng areas, and sim |l ar-use pavenents including adjacent
shoul der areas, the density shall be not |ess than 90 percent of
maxi mum density for cohesive material and 95 percent of maximum
density for cohesionless material, up to the el evation where
requi renents for pavenent subgrade materials and conpaction shal
control .

b. Under unpaved or turfed traffic areas, density shall not be |ess
than 90 percent of maxi num density for cohesive material and 95
percent of maxi num density for cohesionless materi al

c. Under nontraffic areas, density shall be not |ess than that of the
surroundi ng materi al

3.7 Pl PELI NE TESTI NG

Li nes shall be tested for |eakage by |low pressure air or water testing or
exfiltration tests, as appropriate. Low pressure air testing for vitrified
clay pipes shall conformto ASTM C 828. Low pressure air testing for
concrete pipes shall conformto ASTM C 924M  Low pressure air testing for

pl astic pipe shall conformto ASTM F 1417. Low pressure air testing
procedures for other pipe materials shall use the pressures and testing
tinmes prescribed in ASTM C 828 or ASTM C 924M after consultation with the
pi pe manufacturer. Testing of individual joints for |eakage by | ow pressure
air or water shall conformto ASTM C 1103M . Prior to exfiltration tests,
the trench shall be backfilled up to at |east the |ower half of the pipe
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If required, sufficient additional backfill shall be placed to prevent pipe
novenent during testing, leaving the joints uncovered to permt inspection
Vi si bl e | eaks encountered shall be corrected regardl ess of |eakage test
results. Wien the water table is 600 nmm or nore above the top of the pipe
at the upper end of the pipeline section to be tested, infiltration shall be
nmeasured using a suitable weir or other device acceptable to the Contracting
Officer. An exfiltration test shall be nmade by filling the line to be
tested with water so that a head of at |east 600 M is provided above both
the water table and the top of the pipe at the upper end of the pipeline to
be tested. The filled line shall be allowed to stand until the pipe has
reached its meaxi mum absorption, but not |ess than 4 hours. After
absorption, the head shall be reestablished. The anpunt of water required
to maintain this water | evel during a 2-hour test period shall be neasured
Leakage as neasured by the exfiltration test shall not exceed 60 liters per
mmin dianeter per kiloneter (250 gallons per inch in dianeter per nmle) of
pi peline per day. Wen |eakage exceeds the maxi num anount specified,
satisfactory correction shall be nade and retesting acconplished. Testing,
correcting, and retesting shall be made at no additional cost to the

Gover nnment .

-- End O Section --
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SECTI ON 02721A

SUBBASE COURSES
03/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 180 (1997) Mpdisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ranmmer and an 457-mm
(18-in) Drop

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Weight") and Voids
i n Aggregates

ASTM C 117 (1995) Materials Finer Than 75 nicroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of Small -

Si ze Coarse Aggregate by Abrasion and | npact
in the Los Angel es Machi ne

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght of

Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Comnpaction Characteristics
of Soil Using Mdified Effort (56,000 ft-
I bf/cu. ft. (2,700 KN-nfcu.m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2487 (1998) Classification of Soils for

Engi neering Purposes (Unified Soil
Cl assification Systemnm
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ASTM D 2922 (1996el) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Cloth Sieves for Testing Purposes

New Jer sery DOT (1996) Standard Specifications

.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Equi pment; G

Li st of proposed equi prent to be used in performance of
construction work, including descriptive data.

Waybi Il s and Delivery Tickets; G
Copi es of waybills and delivery tickets during the progress of
the work. Certified waybills and delivery tickets for al
aggregates actual ly used.
SD- 06 Test Reports
Sampling and Testing; G
Copies of initial and in-place test results.
3  DEGREE OF COMPACTI ON
Degree of conpaction is a percentage of the naxi num density obtai ned by the

test procedure presented in NJDOT Standard Specifications, Section 301,
Par agraph 301. 05.

.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor. Sanpling
and testing shall be perforned by an approved testing |aboratory in
accordance with Section 01451 CONTRACTOR QUALI TY CONTROL. Tests shall be
performed at the specified frequency. No work requiring testing will be
permitted until the testing | aboratory has been inspected and approved. The
materials shall be tested to establish conpliance with the specified

requi renents.
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1.4.1 Sanpl i ng

Sampl es for |aboratory testing shall be taken in conformance with ASTM D 75
and NJDOT Standard Specifications, Section 301, Paragraph 301.05. When
deemed necessary, the sanpling will be observed by the Contracting Oficer.

1.4.2 Tests
All tests described bel ow shall follow NJDOT Standard Specifications,
Section 106, Paragraph 106.03 and Section 901, Paragraph 901.19. |If testing
requi renents differ between NJDOT Standard Specifications and those listed
bel ow, NJDOT Standard Specifications govern

1.4.2.1 Si eve Anal ysis

Si eve analysis shall be nade in conformance with ASTM C 117 and ASTM C 136
and ASTM D 422. Sieves shall conformto ASTM E 11.

1.4.2.2 Liquid Limt and Plasticity Index

Liquid limt and plasticity index shall be determnmined in accordance wth
ASTM D 4318.

1.4.2.3 Moi sture-Density Determ nations

The maxi mum density and opti mum nmoi sture shall be determined in accordance
with AASHTO T 180, Method D

1.4.2. 4 Density Tests
Density shall be field nmeasured in accordance with ASTM D 2167.
1.4.2.5 Wear Test

Wear tests shall be made on subbase course material in conformance with ASTM
C 131.

1.4.3 Testing Frequency

Frequency pf tests shall follow NJDOT Standard Specifications, Section 901,
par agraph 901. 19.

1.4.4 Approval of Material

The source of the nmaterial shall be selected 14 days prior to the tine the
material will be required in the work. Approval of the materials will be
based on tests for gradation, liquid limt, and plasticity index performed
on sanples taken fromthe conpl eted and conpacted subbase course.

1.5 WEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 2
degrees C. \When the tenperature falls below 2 degrees C, the Contractor
shall protect all conpleted areas by approved nethods agai nst detrinmenta
effects of freezing. Construction is pernmitted when ternperature is rising
from2 degrees C and not permitted when the tenperature is falling from4
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degrees C. Conpl eted areas danaged by freezing, rainfall, or other weather
conditions shall be corrected to neet specified requirenments.

.6 EQUI PMENT

All plant, equipnment, and tools used in the perfornmance of the work will be
subj ect to approval before the work is started and shall be nmintained in
satisfactory working condition at all tinmes. The equipnent shall be
adequate and shall have the capability of producing the required conpaction,
neeting grade controls, thickness control, and snpothness requirenents as
set forth herein

PART 2 PRODUCTS

2.

2.

1 MATERI ALS

1.1 Subbase Course

PART 3 EXECUTI ON

3.

Construction of subbase course shall follow NJDOT Standard Specifications,
Section 301, Paragraphs 301.04 through 301.08

1 OPERATI ON OF AGGREGATE SOURCES

Al clearing, stripping and excavating work involved in the opening or
operation of aggregate sources shall be performed by the Contractor
Aggregate sources shall be opened to working depth in a manner that produces
excavation faces that are as nearly vertical as practicable for the

mat eri al s bei ng excavated. Materials excavated from aggregate sources shal
be obtained in successive cuts extending through all exposed strata. Al
pockets or strata of unsuitable materials overlying or occurring in the
deposit shall be wasted as directed. The nmethods of operating aggregate
sources and the processing and bl ending of the nmaterial may be changed or
nodi fied by the Contracting O ficer, when necessary, in order to obtain

mat erial conformng to specified requirenents. Upon conpletion of work,
aggregat e sources on Government reservations shall be conditioned to drain
readily, and shall be left in a satisfactory condition. Aggregate sources
on private |lands shall be conditioned in agreenent with |ocal |aws and
authorities.

.2 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and | evel ed
by the Contractor. All materials, including approved material avail able
from excavati on and grading, shall be stockpiled in the manner and at the

| ocati ons designated. Aggregates shall be stockpiled on the cleared and

| evel ed areas designated by the Contracting Officer so as to prevent
segregation. Materials obtained fromdifferent sources shall be stockpiled
separately.

.3 PREPARATI ON OF UNDERLYI NG MATERI AL

Prior to constructing the subbase course, the underlying course or subgrade
shal | be cleaned of all foreign substances. The surface of the underlying
course or subgrade shall mneet specified conpaction and surface tol erances.
Ruts, or soft yielding spots, in the underlying courses, subgrade areas
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havi ng i nadequat e conpaction, and devi ations of the surface fromthe

speci fied requirenments, shall be corrected by | oosening and renoving soft or
unsatisfactory material and by addi ng approved material, reshaping to |line
and grade, and reconpacting to specified density requirenents. For
cohesi onl ess underlying courses or subgrades containing sands or gravels, as
defined in ASTM D 2487, the surface shall be stabilized prior to placenent
of the subbase course. Stabilization shall be acconplished by n xing
subbase-course material into the underlying course, and conpacting by
approved nethods. The stabilized material shall be considered as part of
the underlying course and shall neet all requirenents for the underlying
course. The finished underlying course shall not be disturbed by traffic or
ot her operations and shall be nmintained by the Contractor in a satisfactory
condition until the subbase course is placed

.4 GRADE CONTROL

The finished and conpl eted subbase course shall conformto the lines,
grades, and cross sections shown. The |ines, grades, and cross sections
shown shall be nmmintained by neans of l|ine and grade stakes placed by the
Contractor at the work site

.5 M XI NG AND PLACI NG MATERI ALS

The materials shall be m xed and placed to obtain uniformty of the subbase
material at the water content specified. The Contractor shall nmke such
adjustnents in mxing or placing procedures or in equipnment as nay be
directed to obtain the true grades, to mnimze segregation and degradation
to reduce or accelerate |loss or increase of water, and to insure a

sati sfactory subbase course

.6 LAYER THI CKNESS

The conpacted thickness of the conpleted course shall be as indicated. Wen
a conpacted layer of 150 mm is specified, the material may be placed in a
single |ayer; when a conpacted thickness of nore than 150 nm is required,
no |l ayer shall exceed 150 mm nor be less than 75 nm when conpacted

T COVPACTI ON

Each | ayer of the subbase course shall be conpacted as specified with
approved conpaction equi pnent. Water content shall be maintai ned during the
conpaction procedure to within plus or mnus 2 percent of optinmum water
content, as determined fromlaboratory tests, as specified in paragraph
SAMPLI NG AND TESTING. I n all places not accessible to the rollers, the

nm xture shall be conpacted with hand-operated power tanpers. Conpaction
shall continue until each layer is conpacted through the full depth to at

| east 95 percent of |aboratory mexi mum density. The Contractor shall make
such adjustments in conpacting or finishing procedures as may be directed to
obtain true grades, to mnim ze segregation and degradation, to reduce or

i ncrease water content, and to ensure a satisfactory subbase course. Any
materials that are found to be unsatisfactory shall be renpved and repl aced
with satisfactory material or reworked, as directed, to neet the

requi renents of this specification

8 PROOF ROLLI NG
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Areas designated on the drawings to be proof rolled shall receive an
application of 30 coverages with a heavy pneumatic-tired roller having four
or nore tires abreast, each tire |oaded to a mninumof 13.6 netric tons
and inflated to a m ninmum of 1.035 MPa. A coverage is defined as the
application of one tire print over the designated area. |In the areas

desi gnated, proof rolling shall be applied to the top |layer of the subbase
course. Water content of the top |ayer of the subbase course shall be

mai nt ai ned such that the water content is within plus or m nus 2 percent of
opti mum water content, as determ ned fromlaboratory tests, as specified in
paragraph SAMPLI NG AND TESTING. Any material in the subbase courses or
underlying materials indicated to be unsatisfactory by the proof rolling
shal | be renoved, dried, and reconpacted, or renoved and replaced with
satisfactory material s.

3.9 EDGES

Approved material shall be placed along the edges of the subbase course in
such quantity as will conpact to the thickness of the course being
constructed. \When the course is being constructed in two or nore | ayers, at
least a 300 mm width of the shoul der shall be rolled and conpacted

simul taneously with the rolling and conpacting of each |layer of the subbase
course, as directed

3.10 SMOOTHNESS TEST

The surface of each layer shall not show deviations in excess of 10 mm when
tested with a 3.6 m (12 foot) straightedge applied parallel with and at
right angles to the centerline of the area to be paved. Deviations
exceedi ng this amunt shall be corrected by renoving material, replacing
with new material, or reworking existing material and conpacting, as

di rect ed.

3.11 THI CKNESS CONTROL

The conpl eted thickness of the subbase course shall be in accordance with
the thickness and grade indicated on the drawi ngs. The thickness of each
course shall be nmeasured at intervals providing at | east one neasurenent for
each 400 square neters or part thereof of subbase course. The thickness
measurenment shall be nade by test holes, at least 75 mm in dianeter through
the course. The conpl eted subbase course shall not be nobre than 13 mm
deficient in thickness nor nmore than 13 mm above or bel ow the established
grade. \Where any of these tolerances are exceeded, the Contractor shal
correct such areas by scarifying, adding new material of proper gradation or
renoving material, and conpacting, as directed. Wiere the neasured
thickness is 13 nm or nore thicker than shown, the course will be

consi dered as conforming with the specified thickness requirenents plus 13
nmm The average job thickness shall be the average of the job neasurenents
as specified above but within 6 nm of the thickness shown. Testing shal

be performed in the presence of the Contracting O ficer or designated
representative. The areas requiring correction shall be approved by the
Contracting Oficer and shall be performed at not additional cost to the
Gover nnment .

3.12 MAI NTENANCE

The subbase course shall be mamintained in a satisfactory condition unti
accept ed
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SECTI ON 02741A

HOT- M X ASPHALT (HVA) FOR ROADS
09/ 99

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO MP 1 (1998) Provi si onal Specification for
Performance Graded Asphalt Bi nder

AASHTO MP 2 (1998; Interim 1999) Superpave Volunetric M x
Desi gn

AASHTO TP53 (1998; Interim 1999) Determ ning Asphalt
Content of Hot M x Asphalt by the Ignition
Met hod

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Weight") and Voids
i n Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesium Sul fate

ASTM C 117 (1995) Materials Finer than 75 nicroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of Small -

Si ze Coarse Aggregate by Abrasion and | npact
in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 566 (1997) Evaporable Total Misture Content of
Aggregate by Drying

ASTM C 1252 (1998) Unconpacted Void Content of Fine
Aggregate (as Influenced by Particle Shape,
Surface Texture, and G adi ng)

ASTM D 140 (1998) Sanpling Bitum nous Materials
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ASTM D 242
ASTM D 946
ASTM D 995
ASTM D 1461
ASTM D 1559
ASTM D 2041
ASTM D 2172
ASTM D 2419
ASTM D 2489
ASTM D 2726
ASTM D 2950
ASTM D 3381
ASTM D 3665
ASTM D 3666
ASTM D 4125
ASTM D 4791
ASTM D 4867/ D 4867M
ASTM D 5444
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MCGUI RE AFB, NEW JERSEY

(1995) Mneral Filler for Bitum nous Paving
M xt ures

(1999) Penetration-G aded Asphalt Cenent for
Use in Paverment Construction

(1995b) M xing Plants for Hot-M xed, Hot-Laid
Bi t um nous Pavi ng M xtures

(1985)) Moisture or Volatile Distillates in
Bi t um nous Pavi ng M xtures

(1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall Apparatus

(1995) Theoretical Maxi mum Specific Gavity
and Density of Bitumi nous Paving M xtures

(1995) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

(1995) Sand Equi val ent Val ue of Soils and
Fi ne Aggregate

(1984; R 1994el) Degree of Particle Coating
of Bitum nous- Aggregate M xtures

(1996el) Bulk Specific Gravity and Density of
Non- Absor ptive Conpacted Bitum nous M xture

(1997) Density of Bitum nous Concrete in
Pl ace by Nucl ear Met hod

(1999) Viscosity-Gaded Asphalt Cenent for
Use in Pavenent Construction

(1999) Random Sanpling of Construction
Mat eri al s

(1998) M ni mum Requi renents for Agencies
Testing and I nspecting Bitum nous Paving
Materi al s

(1994el ) Asphalt Content of Bitum nous
M xtures by the Nucl ear Met hod

(1999) Flat Particles, Elongated Particles,
or Flat and El ongated Particles in Coarse
Aggr egat e

(1996) Effect of Mdisture on Asphalt Concrete
Pavi ng M xtures

(1998) Mechanical Size Analysis of Extracted
Aggr egat e
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ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt by
I gnition Method

ASPHALT | NSTI TUTE (Al)

Al MS-2 (1997) M x Design Methods for Asphalt
Concrete and Other Hot-M x Types

Al MS-22 (1998; 2nd Edition) Construction of Hot-M x
Asphal t Pavenents

CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

CDT Test 526 (1978) Operation of California Profil ograph
and Eval uation of Profiles

CORPS OF ENG NEERS ( COE)

CCE CRD-C 171 (1995) Test Method for Determ ning Percentage
of Crushed Particles in Aggregate

NEW JERSEY DEPARTMENT OF TRANSPORTATI ONOr g
NJDOT (1996) Standard Specifications
1.2 DESCRI PTI ON OF WORK
The work shall consist of pavenment courses conposed of mineral aggregate and
asphalt material heated and mixed in a central mxing plant and placed on a
prepared course. HMA designed and constructed in accordance with this
section shall conformto the |ines, grades, thicknesses, and typical cross
sections shown on the drawi ngs. Each course shall be constructed to the
depth, section, or elevation required by the draw ngs and shall be rolled,
finished, and approved before the placenment of the next course.
1.3 SUBM TTALS
Governnment approval is required for submittals with a "G' designati on;
submittals not having a "G' designation are for information only. When
used, a designation following the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
M x Desi gn;
Proposed JMF.
Contractor Quality Control; G
Quality control plan.

Mat eri al Acceptance and Percent Paynent; G

Acceptance test results and pay cal cul ati ons.
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SD- 04 Sanpl es
Asphalt Cenment Bi nder;
(20 L) ( sanple for mx design verification.
Aggr egat es;

Sufficient materials to produce 90 kg] of blended m xture for mx
design verification.

SD- 06 Test Reports

Aggr egates; G
QC Monitoring;

Aggregate and QC test results.
SD-07 Certificates
Asphalt Cenent Binder; G
Copies of certified test data.
Testing Laboratory;
Certification of conpliance.
Pl ant Scal e Calibration Certification
1.4 ASPHALT M XI NG PLANT

Pl ants used for the preparation of hot-mix asphalt shall conformto the
requi renents of ASTM D 995 with the foll owi ng changes:

a. Truck Scales. The asphalt m xture shall be weighed on approved
certified scales at the Contractor's expense. Scales shall be inspected and
seal ed at |east annually by an approved calibration | aboratory.

b. Testing Facilities. The Contractor shall provide |aboratory
facilities at the plant for the use of the Governnent's acceptance testing
and the Contractor's quality control testing.

c. Inspection of Plant. The Contracting O ficer shall have access at
all tinmes, to all areas of the plant for checki ng adequacy of equi pment;
i nspecting operation of the plant; verifying weights, proportions, and
mat eri al properties; checking the tenperatures maintained in the preparation
of the mi xtures and for taking sanples. The Contractor shall provide
assi stance as requested, for the Government to procure any desired sanples.

d. Storage Bins. Use of storage bins for tenporary storage of hot-m x
asphalt will be permtted as foll ows:

(1) The asphalt m xture nay be stored in non-insul ated storage
bins for a period of tinme not exceeding 3 hours.
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(2) The asphalt m xture nmay be stored in insulated storage bins
for a period of time not exceeding 8 hours. The mx drawn from bins shal
nmeet the same requirenents as nmix |oaded directly into trucks.

.5 HAULI NG EQUI PVENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snpoth
netal beds. To prevent the mxture from adhering to them the truck beds
shall be lightly coated with a m ni num anount of paraffin oil, line

sol ution, or other approved material. Petroleum based products shall not be
used as a rel ease agent. Each truck shall have a suitable cover to protect
the mixture from adverse weather. When necessary to ensure that the m xture
will be delivered to the site at the specified tenperature, truck beds shal
be insul ated or heated and covers (tarps) shall be securely fastened

.6 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of hot-

m x asphalt which will neet the specified thickness, snoothness, and grade

The paver shall have sufficient power to propel itself and the hauling

equi pment wi thout adversely affecting the finished surface

.6.1 Recei vi ng Hopper

The paver shall have a receiving hopper of sufficient capacity to permt a
uni form spreadi ng operation. The hopper shall be equipped with a

di stribution systemto place the mxture uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture without tearing, shoving, or
gougi ng the m xture

.6.2 Automati ¢ Grade Controls

If an autonmatic grade control device is used, the paver shall be equipped
with a control system capable of automatically maintaining the specified
screed el evation. The control system shall be automatically actuated from
either a reference line and/or through a system of nechanical sensors or
sensor-di rected nechani sns or devices which will maintain the paver screed
at a predeternined transverse slope and at the proper elevation to obtain
the required surface. The transverse slope controller shall be capabl e of
mai ntai ning the screed at the desired slope within plus or mnus 0.1
percent. A transverse slope controller shall not be used to control grade
The controls shall be capable of working in conjunction with any of the
follow ng attachnents:

a. Ski-type device of not less than 9.14 m in |ength.
b. Taut stringline set to grade.

c. Short ski or shoe for joint matching.

d. Laser control.

7 ROLLERS
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Roll ers shall be in good condition and shall be operated at slow speeds to
avoi d di spl acenent of the asphalt mxture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mixture to the required density
while it is still in a workable condition. Equipnment which causes excessive
crushing of the aggregate shall not be used

. 8 WEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface or when the
surface tenperature of the underlying course is less than specified in Table
1. The temperature requirenents may be waived by the Contracting Oficer,

if requested; however, all other requirenents, including conpaction, shal

be net.

Table 1. Surface Tenperature Linmtations of Underlying Course

Mat Thi ckness, mm Degrees C
75 or greater 4
Less than 75 7

PART 2 PRODUCTS

2.

1 AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, crushed sl ag,
screeni ngs, natural sand and mineral filler, as required. Fine and coarse
aggregates for bitum nous concrete surface and base coarses shall follow
NJDOT Standard Specifications, Section 403.02 and Section 305, Paragraph
305. 02 and 305.03, respectively.

1.1 Coar se Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free from
films of material that would prevent thorough coating and bonding with the
asphalt material and free fromorganic matter and ot her del eteri ous
substances. All individual coarse aggregate sources shall meet the

foll owi ng requirenents:

a. The percentage of |oss shall not be greater than 40 percent after
500 revol utions when tested in accordance with ASTM C 131

b. The percentage of |oss shall not be greater than 18 percent after
five cycles when tested in accordance with ASTM C 88 using magnesi um sul fate

c. At least 75 percent by wei ght of coarse aggregate shall have at
| east two or nore fractured faces when tested in accordance with COE CRD- C
171. Fractured faces shall be produced by crushing

d. The particle shape shall be essentially cubical and the aggregate
shall not contain nore than 20% percent, by weight, of flat and el ongated
particles (3:1 ratio of maxinumto m ni nun) when tested in accordance with
ASTM D 4791
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e. Slag shall be air-cooled, blast furnace slag, and shall have a
conpacted wei ght of not |ess than 1200 kg/cubic nmeter when tested in
accordance with ASTM C 29/ C 29M

2.1.2 Fi ne Aggregate

Fi ne aggregate shall consist of clean, sound, tough, durable particles. The
aggregate particles shall be free fromcoatings of clay, silt, or any

obj ectionable material and shall contain no clay balls. Al individual fine
aggregat e sources shall have a sand equi val ent val ue not | ess than 45 when
tested in accordance with ASTM D 2419

The fine aggregate portion of the bl ended aggregate shall have an
unconpacted void content not |less than 43.0 percent when tested in
accordance with ASTM C 1252 Met hod A.

2.1.3 M neral Filler

M neral filler shall be nonplastic material neeting the requirenments of ASTM
D 242.

2.1. 4 Aggr egate Gradation

The conbi ned aggregate gradation shall conformto gradations specified in
NJDOT Standard Specifications, Section 403, Paragraph 403.02, and shall not
vary fromthe lowlimt on one sieve to the high linmt on the adjacent sieve
or vice versa, but grade uniformy fromcoarse to fine

2.2 ASPHALT CEMENT BI NDER

Asphalt cenent binder shall conformto NJDOT Standard Specifications,
Section 404, Paragraph 404.02 and Section 305, Paragraph 305.02. Test data
i ndicating grade certification shall be provided by the supplier at the tine
of delivery of each load to the nix plant. Copies of these certifications
shall be subnmitted to the Contracting Oficer. The supplier is defined as
the last source of any nodification to the binder. The Contracting Oficer
may sanple and test the binder at the nmix plant at any tinme before or during
m x production. Sanples for this verification testing shall be obtained by
the Contractor in accordance with ASTM D 140 and in the presence of the
Contracting Oficer. These sanples shall be furnished to the Contracting
Officer for the verification testing, which shall be at no cost to the
Contractor. Sanples of the asphalt cement specified shall be submtted for
approval not less than 14 days before start of the test section

2.3 M X DESI GN

The Contractor shall develop the m x design. The asphalt m x shall be
conmposed of a m xture of well-graded aggregate, mineral filler if required,
and asphalt material. The aggregate fractions shall be sized, handled in
separate size groups, and conbined in such proportions that the resulting
m xture nmeets the grading requirements of the job mix formula (JMF). No
hot-m x asphalt for paynent shall be produced until a JMF has been approved
The hot-m x asphalt shall be designed using procedures contained in Al M52
and the criteria shown in NJDOT Standard Specifications, Section 404 (for
surface coarse) and Section 305 (for base coarse. |If the Tensile Strength
Ratio (TSR) of the conposite mxture, as determ ned by ASTM D 4867/ D 4867M
is less than 75, the aggregates shall be rejected or the asphalt m xture
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treated with an approved anti-stripping agent. The anmount of anti-stripping
agent added shall be sufficient to produce a TSR of not less than 75. [|If an
antistrip agent is required, it shall be provided by the Contractor at no
additional cost. Sufficient materials to produce 90 kg of blended m xture
shall be provided to the Contracting O ficer for verification of mx design
at | east 14 days prior to construction of test section.
At the option of the contractor a currently used DOT superpave hot m x may
be used in |lieu of devel oping a new hot nmi x design study as descri bed
herein. The superpave volumetric nmix shall be designed in accordance with
AASHTO MP 2
2.3.1 JMF Requirenents

The job mi x fornula shall be submitted in witing by the Contractor for
approval at |east 14 days prior to the start of the test section and shal
i nclude as a mi ni mum

a. Percent passing each sieve size

b. Percent of asphalt cenent.

c. Percent of each aggregate and nineral filler to be used

d. Asphalt viscosity grade, penetration grade, or performance grade.

e. Nunber of blows of hammer per side of nol ded specinen.

f. Laboratory m xing temnperature.

g. Lab conpaction tenperature

h. Tenperature-viscosity relationship of the asphalt cenent.

i. Plot of the conbined gradation on the 0.45 power gradation chart,
stating the nom nal naxi num size

j. Graphical plots of stability, flow, air voids, voids in the mnera
aggregate, and unit weight versus asphalt content as shown in Al Ms-2

k. Specific gravity and absorption of each aggregate.
. Percent natural sand

m Percent particles with 2 or nore fractured faces (in coarse
aggregate).

n. Fine aggregate angularity.

o. Percent flat or elongated particles (in coarse aggregate).
p. Tensile Strength Ratio(TSR)

g. Antistrip agent (if required) and anmount.

r. List of all nodifiers and anopunt.
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s. Percentage and properties (asphalt content, binder properties, and
aggregate properties) of reclainmed asphalt pavenent (RAP) in accordance with
par agr aph RECYCLED HOT-M X ASPHALT, if RAP is used

2.3.2 Adjustnents to Field JMF

The Laboratory JMF for each mixture shall be in effect until a new fornula
is approved in witing by the Contracting Oficer. Should a change in
sources of any materials be nmade, a new | aboratory jnf design shall be
performed and a new JMF approved before the new material is used. The
Contractor will be allowed to adjust the Laboratory JMF within the linmts
specified below to optimze m x volunmetric properties with the approval of
the Contracting Officer. Adjustnments to the Laboratory JMF shall be applied
to the field (plant) established JMF and linmted to those val ues as shown.
Adj ustnents shall be targeted to produce or nearly produce 4 percent voids
total mx (VTM.

TABLE 4. Field (Plant) Established JMF Tol erances
Si eves Adj ustnents (plus or m nus), percent

12.5 mm

4.75 mm

2.36 mMm

0. 075 mm

Bi nder Cont ent

O Www

4

I f adjustnments are needed that exceed these lints, a new m x design shal

be devel oped. Tol erances given above nay permt the aggregate grading to be
outside the limts shown in Table 2; while not desirable, this is

accept abl e

PART 3 EXECUTI ON

In addition to the specifications below construction of the asphalt
pavenent base and surface coarses shall follow NJDOT Standard

Speci fications, Section 404 for surface coarse and Section 305 for base
coarse

3.1 PREPARATI ON OF ASPHALT BI NDER NMATERI AL

The asphalt cenent material shall be heated avoiding | ocal overheating and
provi ding a continuous supply of the asphalt material to the mxer at a
uni formtenperature. The tenperature of unnodified asphalts shall be no
nore than 160 degrees C when added to the aggregates. Modified asphalts
shall be no nore than 174 degrees C when added to the aggregates.

3.2 PREPARATI ON OF M NERAL AGGREGATE

The aggregate for the m xture shall be heated and dried prior to mxing. No
damage shall occur to the aggregates due to the maxi mumtenperature and rate
of heating used. The tenperature of the aggregate and nmineral filler shal
not exceed 175 degrees C when the asphalt cenent is added. The tenperature
shall not be lower than is required to obtain conplete coating and uniform
di stribution on the aggregate particles and to provide a m xture of
satisfactory workability.
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3 PREPARATI ON OF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cement shall be weighed or netered and

i ntroduced into the mxer in the anobunt specified by the JM-. The conbi ned
materials shall be m xed until the aggregate obtains a uniformcoating of
asphalt binder and is thoroughly distributed throughout the m xture. Wt

m xing tinme shall be the shortest tine that will produce a satisfactory

m xture, but no less than 25 seconds for batch plants. The wet mixing tine
for all plants shall be established by the Contractor, based on the
procedure for determining the percentage of coated particles described in
ASTM D 2489, for each individual plant and for each type of aggregate used
The wet mixing tine will be set to at |east achieve 95 percent of coated
particles. The noisture content of all hot-m x asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of mxture as
nmeasured by ASTM D 1461

.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

| medi ately before placing the hot nmix asphalt, the underlying course shal
be cl eaned of dust and debris. A prime coat and/or tack coat shall be
applied in accordance with the contract specifications.

.5 TEST SECTI ON

Prior to full production, the Contractor shall place a test section for each
JMF used. The contractor shall construct a test section 75 - 150 m |ong
and two paver passes wi de placed for two lanes, with a | ongitudinal cold
joint. The test section shall be of the sanme depth as the course which it
represents. The underlying grade or pavenment structure upon which the test
section is to be constructed shall be the same as the remainder of the
course represented by the test section. The equi pnent and personnel used in
construction of the test section shall be the sane equi pnment to be used on
the renmmi nder of the course represented by the test section. The test
section shall be placed as part of the project pavenent as approved by the
Contracting Oficer.

.5.1 Sanpling and Testing for Test Section

One random sanmpl e shall be taken at the plant, triplicate specinens
conpacted, and tested for stability, flow, and | aboratory air voids. A
portion of the sane sanple shall be tested for aggregate gradation and
asphalt content. Four randomy selected cores shall be taken fromthe
finished pavenent mat, and four fromthe | ongitudinal joint, and tested for
density. Random sanpling shall be in accordance with procedures contained
in ASTM D 3665. The test results shall be within the tol erances specified
by the NJDOT Specifications. |If all test results neet the specified

requi rements, the test section shall remain as part of the project pavenent.
If test results exceed the tol erances shown, the test section shall be
renmoved and replaced at no cost to the Governnent and anot her test section
shall be constructed. The test section shall be paid for with the first |ot
of paving

Table 5. Test Section Requirenents for Material and M xture Properties

Property Specification Limt
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Aggregat e Gradation-Percent Passing (Individual Test Result)
4.75 mm and | arger JMF plus or minus 8
2.36, 1.18, 0.60, and 0.30 mm JMF plus or mnus 6
0.15 and 0.075 mm JMF plus or mnus 2.0
Asphalt Content, Percent JMF plus or mnus 0.5
(I'ndi vidual Test Result)
Laboratory Air Voids, Percent
(Average of 3 specinens) JMF plus or mnus 1.0
VMA, Percent (Average of 3 specinens) 13 M ni num
Stability, newtons (Average of 3 specinens) 4450 M ni num
Fl ow, 0.25 mm (Average of 3 speci nens) 8 - 16
Mat Density, Percent of Marshal
(Aver age of 4 Random Cor es) 97.0 - 100.5
Joint Density, Percent of Marshal
(Average of 4 Random Cores) 95.5 - 100.5

3.5.2 Addi tional Test Sections
If the initial test section should prove to be unacceptable, the necessary
adjustnents to the JMF, plant operation, placing procedures, and/or rolling

procedures shall be made. A second test section shall then be placed

Addi tional test sections, as required, shall be constructed and eval uated
for conformance to the specifications. Full production shall not begin
until an acceptabl e section has been constructed and accepted

3.6 TESTI NG LABORATORY

The | aboratory used to devel op the JMF shal
3666. A certification signed by the manager of the |laboratory stating that
it nmeets these requirenents or clearly listing all deficiencies shall be
submtted to the Contracting Officer prior to the start of construction
The certification shall contain as a m ninmum

neet the requirenments of ASTM D

a. Qualifications of personnel
technician, and testing technicians.

| abor at ory nmanager, supervi sing

b. A listing of equipnment to be used in devel oping the job nmx
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materials Reference
Laboratory (AMRL) program
3.7 TRANSPORTI NG AND PLACI NG

3.7.1 Transporting
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The hot-m x asphalt shall be transported fromthe mxing plant to the site
in clean, tight vehicles. Deliveries shall be scheduled so that placing and
conpacting of mixture is uniformw th m ni nrum stopping and starting of the
paver. Adequate artificial lighting shall be provided for night placenents.
Haul i ng over freshly placed material will not be permitted until the

mat eri al has been conpacted as specified, and allowed to cool to 60 degrees
C. To deliver mx to the paver, the Contractor shall use a materia

transfer vehicle which shall be operated to produce continuous forward
notion of the paver

.T7.2 Pl aci ng

The m x shall be placed and conpacted at a tenperature suitable for

obtai ning density, surface snoothness, and other specified requirenents.
Upon arrival, the mixture shall be placed to the full width by an asphalt
paver; it shall be struck off in a uniformlayer of such depth that, when
the work is conpleted, it shall have the required thickness and conformto
the grade and contour indicated. The speed of the paver shall be regul ated
to elinmnate pulling and tearing of the asphalt nat. Unless otherw se
perm tted, placenent of the m xture shall begin along the centerline of a
crowned section or on the high side of areas with a one-way slope. The

m xture shall be placed in consecutive adjacent strips having a m ni mum
width of 3 m The longitudinal joint in one course shall offset the

| ongi tudinal joint in the course immediately below by at |east 300 nm
however, the joint in the surface course shall be at the centerline of the
pavenent. Transverse joints in one course shall be offset by at |least 3 m
fromtransverse joints in the previous course. Transverse joints in

adj acent | anes shall be offset a minimumof 3 m On isolated areas where
irregularities or unavoi dabl e obstacl es nake the use of mechani cal spreading
and finishing equipnment inpractical, the m xture may be spread and |uted by
hand t ool s.

. 8 COVPACTI ON OF M XTURE

After placing, the m xture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conmpacted as soon as possible w thout causing
di spl acenment, cracking or shoving. The sequence of rolling operations and
the type of rollers used shall be at the discretion of the Contractor. The
speed of the roller shall, at all times, be sufficiently slowto avoid

di spl acenent of the hot m xture and be effective in conpaction. Any

di spl acenent occurring as a result of reversing the direction of the roller
or fromany other cause, shall be corrected at once. Sufficient rollers
shall be furnished to handle the output of the plant. Rolling shal

continue until the surface is of uniformtexture, true to grade and cross
section, and the required field density is obtained. To prevent adhesion of
the mixture to the roller, the wheels shall be kept properly noistened but
excessive water will not be permitted. 1In areas not accessible to the
roller, the mxture shall be thoroughly conpacted with hand tanpers. Any

m xture that becones | oose and broken, mxed with dirt, contains check-
cracking, or is in any way defective shall be renoved full depth, replaced
with fresh hot mxture and i medi ately conpacted to conformto the
surroundi ng area. This work shall be done at the Contractor's expense

Skin patching will not be all owed.

9 JO NTS
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The formation of joints shall be made ensuring a continuous bond between the
courses and to obtain the required density. All joints shall have the sane
texture as other sections of the course and neet the requirements for

snmoot hness and gr ade

3.9.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid

nm xture, except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, it shall be made by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight line to expose a vertical face prior to

pl acing material at the joint . The cutback material shall be renoved from
the project. 1In both nethods, all contact surfaces shall be given a |ight
tack coat of asphalt material before placing any fresh m xture agai nst the
j oi nt.

3.9.2 Longi tudi nal Joints
Longi tudi nal joints which are irregul ar, damaged, unconpacted, cold (| ess
than 80 degrees C at the tinme of placing adjacent |anes), or otherw se
defective, shall be cut back a mnimmof 50 mMmm fromthe edge with a
cutting wheel to expose a clean, sound vertical surface for the full depth
of the course. Al cutback material shall be renoved fromthe project. Al
contact surfaces shall be given a light tack coat of asphalt material prior
to placing any fresh m xture against the joint. The Contractor will be
allowed to use an alternate nethod if it can be denonstrated that density,
snoot hness, and texture can be net.
3.10 CONTRACTOR QUALI TY CONTROL
3.10.1 Ceneral Quality Control Requirenents
The Contractor shall devel op an approved Quality Control Plan. Hot-nx
asphalt for paynment shall not be produced until the quality control plan has
been approved. The plan shall address all elenents which affect the quality
of the pavenent including, but not limted to:
a. M x Design
b. Aggregate Grading
c. Quality of Materials
d. Stockpile Managenent
e. Proportioning
f. Mxing and Transportation
g. Mxture Volunetrics
h. Misture Content of M xtures

i. Placing and Finishing

j. Joints
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k. Compaction
| . Surface Snoot hness
3.10.2 Testing Laboratory

The Contractor shall provide a fully equi pped asphalt |aboratory |ocated at
the plant or job site. The laboratory shall neet the requirenents as
required in ASTM D 3666. The effective working area of the | aboratory shal
be a m nimum of 14 square nmeters wth a ceiling height of not less than 2.3
m Lighting shall be adequate to illumnate all working areas. It shall be
equi pped with heating and air conditioning units to maintain a tenperature
of 24 degrees C plus or minus 2.3 degrees C. Laboratory facilities shall be
kept clean and all equi pnment shall be maintained in proper working
condition. The Contracting Oficer shall be permitted unrestricted access
to inspect the Contractor's laboratory facility, to witness quality contro
activities, and to perform any check testing desired. The Contracting
Oficer will advise the Contractor in witing of any noted deficiencies
concerning the laboratory facility, equipnent, supplies, or testing
personnel and procedures. When the deficiencies are serious enough to
adversely affect test results, the incorporation of the materials into the
wor k shall be suspended i mediately and will not be pernmitted to resune
until the deficiencies are corrected

3.10.3 Quality Control Testing

The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The testing
program shall include, but shall not be |linted to, tests for the control of
asphalt content, aggregate gradation, tenperatures, aggregate noisture,

noi sture in the asphalt mxture, |aboratory air voids, stability, flow, in-
pl ace density, grade and smoothness. A Quality Control Testing Plan shal

be devel oped as part of the Quality Control Program

3.10.3.1 Asphal t Cont ent

A mninmumof two tests to deternine asphalt content will be performed per
lot (a lot is defined in paragraph MATERI AL ACCEPTANCE AND PERCENT PAYMENT)
by one of the follow ng nmethods: the extraction nmethod in accordance with
ASTM D 2172, Method A or B, the ignition nethod in accordance with the
AASHTO TP530or ASTM D 6307, or the nuclear method in accordance with ASTM D
4125, provided the nuclear gauge is calibrated for the specific nix being
used. For the extraction nethod, the weight of ash, as described in ASTM D
2172, shall be determ ned as part of the first extraction test performed at
the begi nning of plant production; and as part of every tenth extraction
test perfornmed thereafter, for the duration of plant production. The |ast
wei ght of ash val ue obtained shall be used in the cal cul ation of the asphalt
content for the m xture.

3.10.3.2 Gradati on

Aggregate gradations shall be deternmined a mninmum of twi ce per ot from
nmechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444,
When asphalt content is deternined by the nuclear nethod, aggregate
gradation shall be determ ned from hot bin sanples on batch plants, or from
the cold feed on drum m x plants. For batch plants, aggregates shall be
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tested in accordance with ASTM C 136 using actual batch weights to determn ne
the conbi ned aggregate gradation of the m xture.

3.10.3.3 Tenper at ur es

Tenperatures shall be checked at |east four tinmes per |lot, at necessary

| ocations, to deternine the tenperature at the dryer, the asphalt cenent in
the storage tank, the asphalt mixture at the plant, and the asphalt m xture
at the job site.

3.10.3. 4 Aggr egate Misture

The noi sture content of aggregate used for production shall be deternined a
nm ni nrum of once per lot in accordance with ASTM C 566.

3.10.3.5 Moi sture Content of M xture

The noi sture content of the mixture shall be determ ned at |east once per
ot in accordance with ASTM D 1461 or an approved alternate procedure.

3.10.3.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanples shall be taken at |east four tinmes per |ot and conpacted
into speci mens, using 50 blows per side with the Marshall hammer as
described in ASTM D 1559. After conpaction, the | aboratory air voids of
each specinmen shall be determ ned, as well as the Marshall stability and
flow

3.10.3.7 I n-Place Density
The Contractor shall conduct any necessary testing to ensure the specified

density is achieved. A nuclear gauge may be used to nonitor pavenent
density in accordance with ASTM D 2950.

3.10.3.8 Grade and Snoot hness
The Contractor shall conduct the necessary checks to ensure the grade and
snoot hness requirenents are met in accordance with paragraph MATERI AL
ACCEPTANCE AND PERCENT PAYMENT.

3.10.3.9 Addi ti onal Testing

Any additional testing, which the Contractor deens necessary to control the
process, may be perfornmed at the Contractor's option

3.10.3.10 QC Monitoring
The Contractor shall submt all QC test results to the Contracting O ficer
on a daily basis as the tests are perforned. The Contracting O ficer
reserves the right to nonitor any of the Contractor's quality contro

testing and to performduplicate testing as a check to the Contractor's
quality control testing.

3.10. 4 Sanpl i ng

When directed by the Contracting O ficer, the Contractor shall sanple and
test any material which appears inconsistent with sinmilar material being
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produced, unless such material is voluntarily renmoved and repl aced or
deficiencies corrected by the Contractor. Al sanpling shall be in
accordance with standard procedures specified

3.10.5 Control Charts

For process control, the Contractor shall establish and nmaintain |inear
control charts on both individual sanples and the running average of |ast
four sanples for the paraneters listed in Table 6, as a nmininum These
control charts shall be posted as directed by the Contracting O ficer and
shal | be kept current at all times. The control charts shall identify the
proj ect number, the test parameter being plotted, the individual sanple
nunbers, the Action and Suspension Linmts listed in Table 6 applicable to
the test paranmeter being plotted, and the Contractor's test results. Target
val ues fromthe JMF shall also be shown on the control charts as indicators
of central tendency for the cunul ative percent passing, asphalt content, and
| aboratory air voids paraneters. Wen the test results exceed either
applicable Action Limt, the Contractor shall take i mediate steps to bring
the process back in control. When the test results exceed either applicable
Suspension Limt, the Contractor shall halt production until the problemis
solved. The Contractor shall use the control charts as part of the process
control systemfor identifying trends so that potential problens can be
corrected before they occur. Decisions concerning mx nodifications shal

be made based on analysis of the results provided in the control charts.

The Quality Control Plan shall indicate the appropriate action which shal

be taken to bring the process into control when certain paraneters exceed
their Action Limts.
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(Table 6. Action and Suspension Limts for the Paraneters to be Plotted on
I ndi vi dual and Runni ng Average Control Charts

Runni ng Aver age of
I ndi vi dual Sanpl es Last Four Sanpl es
Action Suspensi on Action Suspension
Paraneter to be Plotted Limt Limt Limt Limt ---

4.75 mm si eve, Cunul ative % 6 8 4 5
Passi ng, deviation from JM
target; plus or mnus val ues

0.6 nmm si eve, Cunulative % 4 6 3 4
Passi ng, deviation from JM
target; plus or ninus val ues

0. 075 mm si eve, Cunul ative % 1.4 2.0 1.1 1.5
Passi ng, deviation from JM
target; plus or mnus val ues

Stability, newtons (m ninun

75 Bl ow JVF 8000 7560 8440 8000
50 Bl ow JMF 4450 4000 4900 4450
Fl ow, 0.25 mm
75 Bl ow JMF 8 mn. 7 mn. 9 mn. 8 mn.
16 nax. 17 nmax. 15 nax. 16 nax.
50 Bl ow JMF 8 mn. 7 mn. 9 mn. 8 mn.
18 nmax. 19 nax. 17 max. 18 max
Asphalt content, % devi ation 0.4 0.5 0.2 0.3

fromJM target; plus or
m nus val ue

Laboratory Air Voids, % No specific action and suspension
devi ation from JMF target l[imts set since this paraneter is
val ue used to determ ne percent payment
I n-place Mat Density, % of No specific action and suspension
Mar shal | density limts set since this paraneter is

used to deterni ne percent paynent

I n-place Joint Density, % of No specific action and suspension
Marshal | density l[imts set since this paraneter is
used to determ ne percent paynent)

3.11 MATERI AL ACCEPTANCE AND PERCENT PAYMENT

Testing for acceptability of work will be performed by an i ndependent

| aboratory hired by the Contractor. Test results and paynent cal cul ations
shall be forwarded daily to the Contracting Oficer. Acceptance of the

pl ant produced m x and i n-place requirenents will be on a lot to | ot basis
A standard lot for all requirenments will be equal to 4 hours of production
VWhere appropriate, adjustnent in paynent for individual [ots of hot-mx
asphalt will be made based on in-place density, |aboratory air voids, grade
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and snoot hness in accordance with the foll owi ng paragraphs. G ade and
surface snoot hness determinations will be nade on the ot as a whole
Exceptions or adjustnents to this will be nade in situations where the m x
within one ot is placed as part of both the intermedi ate and surface
courses, thus grade and snpot hness neasurenents for the entire |ot cannot be
made. In order to evaluate | aboratory air voids and in-place (field)
density, each lot will be divided into four equal sublots.

3.11.1 Per cent Paynent

VWhen a lot of material fails to neet the specification requirements for 100
percent pay as outlined in the follow ng paragraphs, that |ot shall be
renmoved and replaced, or accepted at a reduced price which will be conputed
by multiplying the unit price by the lot's pay factor. The |ot pay factor
is determned by taking the | owest conputed pay factor based on either

| aboratory air voids, in-place density, grade or snpothness (each discussed
below). At the end of the project, an average of all ot pay factors wil
be calculated. |If this average |ot pay factor exceeds 95.0 percent, then
the percent paynent for the entire project will be 100 percent of the unit
bid price. |If the average lot pay factor is less than 95.0 percent, then
each lot will be paid for at the unit price nultiplied by the lot's pay
factor. For any lots which are I ess than 2000 netric tons, a weighted | ot
pay factor will be used to calculate the average | ot pay factor

3.11. 2 Subl ot Sanpling

One random ni xture sanple for determ ning | aboratory air voids, theoretica
maxi nrum density, and for any additional testing the Contracting O ficer
desires, will be taken froma | oaded truck delivering m xture to each

subl ot, or other appropriate |location for each sublot. All sanples will be
sel ected randonml y, using commonly recogni zed net hods of assuring randomess
conform ng to ASTM D 3665 and enpl oyi ng tabl es of random nunbers or conputer
prograns. Laboratory air voids will be determned fromthree |aboratory
conpact ed speci nens of each subl ot sanple in accordance with ASTM D 1559
The specinmens will be conpacted within 2 hours of the tine the m xture was

| oaded into trucks at the asphalt plant. Sanples will not be reheated prior
to conpaction and insul ated containers will be used as necessary to nmaintain
the tenperature

3.11.3 Addi ti onal Sanpling and Testing

The Contracting O ficer reserves the right to direct additional sanples and
tests for any area which appears to deviate fromthe specification

requi renents. The cost of any additional testing will be paid for by the
Governnment. Testing in these areas will be in addition to the | ot testing,
and the requirenments for these areas will be the sane as those for a |lot.

3.11. 4 Laboratory Air Voids

Laboratory air voids will be calculated by deternining the Marshall density
of each | ab conpacted speci nen using ASTM D 2726 and determ ning the
theoretical maxi mum density of every other sublot sanple using ASTM D 2041
Laboratory air void calculations for each sublot will use the |atest
theoretical maxi mum density val ues obtai ned, either for that sublot or the
previous sublot. The nmean absol ute deviation of the four |aboratory air
void contents (one from each sublot) fromthe JMF air void content will be
eval uated and a pay factor determined from T Table 7. All |aboratory air void
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tests will be conpleted and reported within 24 hours after conpletion of
construction of each |ot.

3.11.5 Mean Absol ute Devi ation

An exanpl e of the conmputation of nean absolute deviation for |aboratory air
voids is as follows: Assune that the | aboratory air voids are determ ned
from4 random sanples of a | ot (where 3 speci nens were conpacted from each
sanple). The average | aboratory air voids for each sublot sanple are
deternmined to be 3.5, 3.0, 4.0, and 3.7. Assune that the target air voids
fromthe JMF is 4.0. The nean absolute deviation is then

Mean Absol ute Deviation = (|3.5 - 4.0/ + 3.0 - 4.0/ + |4.0 - 4.0] + 3.7 -
4.0|/4

= (0.5 + 1.0 +0.0+0.3)/4=(1.8)/4=0.45
The nmean absol ute deviation for |aboratory air voids is determ ned to be
0.45. It can be seen fromTable 7 that the lot's pay factor based on

| aboratory air voids, is 100 percent.

Table 7. Pay Factor Based on Laboratory Air Voids

Mean Absol ute Deviation of Lab Air Voids from JM Pay Factor, %
0. 60 or less 100
0.61 - 0.80 98
0.81 - 1.00 95
1.01 - 1.20 90
Above 1. 20 reject (0)

3.11.6 I n-place Density
3.11.6.1 General Density Requirenents

For determ ning in-place density, one randomcore will be taken by the
Governnment fromthe mat (interior of the |ane) of each sublot, and one
random core will be taken fromthe joint (imediately over joint) of each
subl ot. Each random core will be full thickness of the l[ayer being placed
VWhen the randomcore is less than 25 mm thick, it will not be included in
the analysis. In this case, another randomcore will be taken. After air
drying to a constant weight, cores obtained fromthe nat and fromthe joints
will be used for in-place density determ nation

3.11.6.2 Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage
of the average Marshall density for the lot. The Marshall density for each
ot will be determined as the average Marshall density of the four random
sanpl es (3 speci mens conpacted per sanple). The average in-place mat
density and joint density for a lot are determ ned and conpared with Table 8
to calculate a single pay factor per |ot based on in-place density, as
descri bed below. First, a pay factor for both nat density and joint density
are deternined from Table 8. The area associated with the joint is then

deternmined and will be considered to be 3 m wide tinmes the | ength of
conpl eted | ongitudinal construction joint in the lot. This area will not
exceed the total lot size. The length of joint to be considered will be

that length where a new | ane has been placed agai nst an adjacent | ane of
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hot-m x asphalt pavenent, either an adjacent freshly paved | ane or one paved
at any tine previously. The area associated with the joint is expressed as
a percentage of the total lot area. A weighted pay factor for the joint is
determ ned based on this percentage (see exanple below). The pay factor for
mat density and the wei ghted pay factor for joint density is conpared and
the | owest selected. This selected pay factor is the pay factor based on
density for the lot. Wen the Marshall density on both sides of a

I ongitudinal joint is different, the average of these two densities will be
used as the Marshall density needed to calculate the percent joint density.
Al'l density results for a lot will be conpleted and reported within 24 hours

after the construction of that |ot.

Table 8. Pay Factor Based on In-place Density

Average Mat Density Average Joint Density
(4 Cores) Pay Factor, % (4 Cores)
97.9 or 100 100.0 96. 4 or above
97.8 or 100.1 99.9 96. 3
97.7 99.8 96. 2
97.6 or100.2 99.6 96. 1
97.5 99. 4 96.0
97.4 or 100.3 99.1 95.9
97.3 98.7 95.8
97.2 or 100.4 98. 3 95.7
97.1 97.8 95.6
97.0 or 100.5 97.3 95.5
96.9 96. 3 95.4
96.8 or 100.6 94.1 95.3
96. 7 92.2 95.2
96.6 or 100.7 90. 3 95.1
96.5 87.9 95.0
96.4 or 100.8 85.7 94.9
96. 3 83.3 94. 8
96.2 or 100.9 80.6 94. 7
96.1 78.0 94. 6
96.0 or 101.0 75.0 94.5
bel ow 96. Oor above 101.0 0.0 (reject) bel ow 94.5

3.11.6.3 Pay Factor Based on In-place Density

An exanpl e of the conmputation of a pay factor (in I-P units only) based on
i n-place density, is as follows: Assune the following test results for
field density made on the lot: (1) Average mat density = 97.2 percent (of
| ab density). (2) Average joint density = 95.5 percent (of lab density).
(3) Total area of lot = 30,000 square feet. (4) Length of conpleted

I ongi tudi nal construction joint = 2000 feet.

a. Step 1: Determ ne pay factor based on mat density and on joint
density, using Table 8

Mat density of 97.2 percent = 98.3 pay factor.

Joint density of 95.5 percent = 97.3 pay factor
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b. Step 2: Determine ratio of joint area (length of |ongitudina
joint x 10 ft) to mat area (total paved area in the lot): Miltiply the
l ength of conpleted |ongitudinal construction joint by the specified 10 ft.
wi dth and divide by the nat area (total paved area in the lot).

(2000 ft. x 10 ft.)/30000 sq.ft. = 0.6667 ratio of joint area to nmat
area (ratio).

c. Step 3: Weighted pay factor (wpf) for joint is determ ned as
i ndi cated bel ow
joint pay factor + (100 - joint pay factor) (1 - ratio)

wpf o]
97.3 + (100-97.3) (1-.6667) = 98.2%

wpf =
d. Step 4: Conpare weighted pay factor for joint density to pay factor
for mat density and select the snaller:

Pay factor for mat density: 98.3% Weighted pay factor for joint
density: 98.2%

Select the smaller of the two values as pay factor based on density:
98. 2%

3.11. 7 G ade

The final wearing surface of pavenent shall conformto the el evations and
cross sections shown and shall vary not nore than 15 nm fromthe plan
grade established and approved at site of work. Finished surfaces at
juncture with other pavenents shall coincide with finished surfaces of
abutting pavements. Deviation fromthe plan elevation will not be pernitted
in areas of pavenents where closer conformance with planned elevation is
required for the proper functioning of drainage and other appurtenant

structures involved. The final wearing surface of the pavement will be
tested for conformance with specified plan grade requirenents. The grade
will be determ ned by running lines of levels at intervals of 7.6 m or

| ess, longitudinally and transversely, to determ ne the elevation of the
conpl eted pavenent surface. Wthin 5 working days, after the conpletion of
a particular lot incorporating the final wearing surface, the Contracting
Oficer will informthe Contractor in witing, of the results of the grade-
conformance tests. Wen nore than 5 percent of all neasurenents made wi thin
a lot are outside the 15 nmm tolerance, the pay factor based on grade for
that lot will be 95 percent. |In areas where the grade exceeds the tol erance
by more than 50 percent, the Contractor shall renpove the surface |ift ful
depth; the Contractor shall then replace the |ift with hot-m x asphalt to
neet specification requirenments, at no additional cost to the Governnent.

Di amond grinding nmay be used to renove high spots to neet grade

requi rements. Skin patching for correcting |ow areas or planing or nmlling
for correcting high areas will not be permitted

3.11.8 Sur f ace Smoot hness

The Contractor shall use one of the followi ng nethods to test and eval uate
surface smoot hness of the pavenment. All testing shall be perforned in the
presence of the Contracting Officer. Detailed notes of the results of the
testing shall be kept and a copy furnished to the Governnent immediately
after each day's testing. The profilograph method shall be used for al

| ongi tudi nal and transverse testing, except where the runs would be |ess
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than 60 m in length and the ends where the strai ghtedge shall be used
VWhere drawi ngs show required deviations froma plane surface (crowns,

drai nage inlets, etc.), the surface shall be finished to neet the approva
of the Contracting Oficer.

3.11.8. 1 Snoot hness Requi renments
a. Straightedge Testing: The finished surfaces of the pavenents shal
have no abrupt change of 6 mm or nore, and all pavenents shall be within
the tol erances specified in Table 9 when checked with an approved 4 m
st rai ght edge

Table 9. Strai ghtedge Surface Snpot hness--Pavenents

Pavement Category Direction of Testing Tol erance, mm
Al | Longi t udi nal 6
paved areas Transverse 6

b. Profilograph Testing: The finished surfaces of the pavenents shal
have no abrupt change of 3 mm or nore, and all pavenent shall have a
Profile I ndex not greater than specified in Table 10 when tested with an
approved California-type profilograph. I1f the extent of the pavenent in
either direction is less than 60 m that direction shall be tested by the
strai ght edge nethod and shall neet requirenments specified above.

Tabl e 10. Profilograph Surface Snpot hness--Pavenents

____Pavenent Category Direction of Testing Maxi mum Speci fi ed
Profile Index (mmkm

Al |l Paved Areas Longi t udi nal 140
3.11.8.2 Testing Method

After the final rolling, but not later than 24 hours after placenent, the
surface of the pavenent in each entire lot shall be tested by the Contractor
in such a manner as to reveal all surface irregularities exceeding the

tol erances specified above. Separate testing of individual sublots is not

required. |f any pavenent areas are ground, these areas shall be retested
i medi ately after grinding. The entire area of the pavenent shall be tested
in both a longitudinal and a transverse direction on parallel lines. The

transverse lines shall be 8 m or less apart, as directed. The |ongitudina

lines shall be at the centerline of each paving lane for lines less than 6.1
m and at the third points for lanes 6.1 m or greater. Oher areas having

obvi ous devi ations shall also be tested. Longitudinal testing |lines shal

be continuous across all joints.

a. Straightedge Testing. The straightedge shall be held in contact
with the surface and noved ahead one-half the | ength of the straightedge for
each successive neasurenent. The amount of surface irregularity shall be
deternmi ned by placing the freestanding (unl evel ed) strai ghtedge on the
pavenent surface and allowing it to rest upon the two hi ghest spots covered
by its length, and neasuring the maxi mum gap between the strai ghtedge and
the pavenent surface in the area between these two high points.
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b. Profilograph Testing. Profilograph testing shall be perforned
usi ng approved equi pnent and procedures described in CDT Test 526. The
equi pment shall utilize electronic recording and autonatic conputerized
reduction of data to indicate "nust-grind" bunps and the Profile Index for
the pavenment. The "bl anking band"” shall be 5 mm wi de and the "bunp
tenpl ate" shall span 25 nmm with an offset of 10 mm The profil ograph shal
be operated by an approved, factory-trained operator on the alignnents
speci fied above. A copy of the reduced tapes shall be furnished the
Governnment at the end of each day's testing

3.11.8.3 Payment Adj ustnment for Snoothness

a. Straightedge Testing. Location and deviation from straightedge for
all neasurenents shall be recorded. \When between 5.0 and 10.0 percent of
all neasurenents made within a | ot exceed the tol erance specified in
par agr aph Snoot hness Requi renents above, after any reduction of high spots
or renoval and repl acenent, the conputed pay factor for that | ot based on
surface smoot hness, will be 95 percent. Wen nore than 10.0 percent of al
nmeasurenents exceed the tol erance, the conputed pay factor will be 90
percent. When between 15.0 and 20.0 percent of all neasurenents exceed the
tol erance, the conmputed pay factor will be 75 percent. When 20.0 percent or
nore of the measurenents exceed the tolerance, the lot shall be renmoved and
replaced at no additional cost to the Governnent. Regardless of the above,
any small individual area with surface deviation which exceeds the tol erance
gi ven above by nore than 50 percent, shall be corrected by dianmond grinding
to neet the specification requirenents above or shall be renoved and
replaced at no additional cost to the Governnent.

b. Profilograph Testing. Location and data fromall profilograph
measurenments shall be recorded. When the Profile Index of a | ot exceeds the
tol erance specified in paragraph Snoot hness Requi renents above by 16 nm km
but | ess than 32 nmkm after any reduction of high spots or renoval and
repl acenent, the conputed pay factor for that | ot based on surface
snoot hness wil|l be 95 percent. When the Profile Index exceeds the tolerance
by 32 mmkm but |ess than 47 mikm the conputed pay factor will be 90
percent. \When the Profile |Index exceeds the tol erance by 47 mm km but |ess
than 63 nm km the conputed pay factor will be 75 percent. Wen the Profile
I ndex exceeds the tolerance by 63 mmkm or nore, the lot shall be renoved
and replaced at no additional cost to the Governnent. Regardless of the
above, any small individual area with surface deviation which exceeds the
tol erance given above by nore than 79 mkm or nore, shall be corrected by
grinding to nmeet the specification requirements above or shall be renoved
and replaced at no additional cost to the Governnent.

c. Bunps ("Must Grind" Areas). Any bunps ("nust grind" areas) shown
on the profilograph trace which exceed 10 mm in height shall be reduced by
di amond grinding until they do not exceed 7.5 nm when retested. Such
grinding shall be tapered in all directions to provide snooth transitions to
areas not requiring grinding. The following will not be permtted: (1)
skin patching for correcting low areas, (2) planing or mlling for
correcting high areas. At the Contractor's option, pavenent areas,

i ncludi ng ground areas, may be rechecked with the profilograph in order to
record a | ower Profile Index.

-- End OF Section --
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SECTI ON 02748A

Bl TUM NOUS TACK AND PRI ME COATS
01/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO M 20 (1970; R 1996) Penetration Graded Asphalt
Cement

AASHTO M 81 (1992; R 1996) Cut-Back Asphalt (Rapid-Curing
Type)

AASHTO M 82 (1975; R 1996) Cut-Back Asphalt (Medium
Curing Type)

AASHTO M 226 (1980; R 1996) Viscosity Graded Asphalt
Cement

AASHTO T 40 (1978; R 1996) Sanpling Bitum nous Materials

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (200) Sanpling Bitum nous Materials

ASTM D 946 (1982; R 1999) Penetration-G aded Asphalt
Cement for Use in Pavenent Construction

ASTM D 977 (1998) Emul sified Asphalt

ASTM D 1250 (1980; R 1997el) Petrol eum Measurenent Tabl es

ASTM D 2026 (1972; R 1997) Cutback Asphalt (SIow Curing
Type)

ASTM D 2027 (1976; R 1997) Cutback Asphalt (Medium Curing
Type)

ASTM D 2028 (1976; R 1997) Cutback Asphalt (Rapid-Curing
Type)

ASTM D 2397 (1998) Cationic Enulsified Asphalt

ASTM D 2995 (1999) Determ ning Application Rate of

Bi t umi nous Distributors
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ASTM D 3381 (1992; R 1999) Viscosity-Gaded Asphalt
Cenent for Use in Pavenent Construction

NEW JERSEY DEPARTMENT OF TRANSPORTATI ONOr g
NJDOT (1996) Standard Specifications
1.2 SUBM TTALS

Government approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will review the submttal for the Governnment. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports
Sanmpling and Testing G

Copies of all test results for bitum nous materials, within 24
hours of conmpletion of tests. Certified copies of the
manuf acturer's test reports indicating conpliance with applicable
specified requirements, not |ess than 30 days before the materi al
is required in the work.

Equi pment G
1.3 PLANT, EQUI PMENT, MACHI NES AND TOOLS
1.3.1 Ceneral Requirenents

Pl ant, equi pnent, nmachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tinmes.

1.3.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se damagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous material in a uniformcoverage at the
specified tenperature, at readily deternmined and controlled rates with an
all owabl e variation fromthe specified rate of not nore than plus or mnus 5
percent, and at variable widths. Distributor equipnment shall include a
separate power unit for the bitumen punp, full-circulation spray bars,
tachonmeter, pressure gauges, volune-nmeasuring devices, adequate heaters for
heating of materials to the proper application tenperature, a thernoneter
for reading the tenmperature of tank contents, and a hand hose attachment

sui tabl e for applying bitum nous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and agitate
the bitum nous material during the heating process.

1.3.3 Power Brooms and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.
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1.4 VEATHER LI M TATI ONS

Bi tum nous coat shall be applied only when the surface to receive the
bi tum nous coat is dry. Bitum nous coat shall be applied only when the
at nospheric tenperature in the shade is 10 degrees C or above and when the
tenperature has not been below 2 degrees C for the 12 hours prior to
application.

PART 2 PRODUCTS

2.1 TACK COAT

NJDOT Standard Specifications, Section 904, Paragraph 904. 01 (Cutback
asphal t).

2.2 PRI ME COAT

NJDOT Standard Specifications, Section 904, Paragraph 904.01 (Cutback
asphal t).

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
| medi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable nmaterial shall be renopved fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.

3.2 APPLI CATI ON RATE

The exact quantities within the range specified, which may be varied to suit
field conditions, will be deternmined by the Contracting Oficer.

3.2.1 Tack Coat
Bi tum nous material for the tack coat shall be applied in quantities of not
less than 0.20 liter nor nore than 0.70 liter per square neter of pavenent
surface.

3.2.2 Pri me Coat
Bi tum nous material for the prime coat shall be applied in quantities of not
less than 0.70 liter nor nore than 1.80 liters per square neter of
pavenent surface.

3.3  APPLI CATI ON TEMPERATURE

3.3. 1 Viscosity Relationship
Asphalt application tenperature shall provide an application viscosity
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 square
nm sec, kinematic. The tenperature viscosity relation shall be furnished to

the Contracting O ficer.

3.3.2 Tenper at ure Ranges
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The viscosity requirenments shall determine the application tenperature to be
used. The normal range of application tenperatures shall be as specified in
the NJDOT Specifications.

Li quid Asphalts

SC- 250 75- 132 degrees C
MC- 30 29-87 degrees C
MC- 70 50- 107 degrees C
MC- 250 75- 132 degrees C
RC- 70 50-90 degrees C*
RC- 250 75- 12 degrees C*

Pavi ng Grade Asphalts

200- 300 pl us 130 degrees C
120- 150 pl us 132 degrees C
85-100 pl us 137 degrees C

Vi scosity Grades

AC 2.5 plus 132 degrees C
AC 5 plus 137 degrees C
AC 10 pl us 137 degrees C
AR 1000 pl us 135 degrees C
AR 2000 pl us 140 degrees C
AR 4000 pl us 143 degrees C
Emul si ons
RS- 1 20-60 degrees C
MS- 1 20-70 degrees C
HFMS- 1 20-70 degrees C
SS-1 20-70 degrees C
SS- 1h 20-70 degrees C
CRS-1 52- 85 degrees C
CSs-1 20-70 degrees C
CSS- 1h 20-70 degrees C

3.4 APPLI CATI ON
3.4.1 Gener a

Fol | owi ng preparation and subsequent inspection of the surface, the

bi t um nous coat shall be applied at the specified rate with uniform

di stribution over the surface to be treated. All areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be maintai ned by
protecting the surface agai nst damage and by repairing deficient areas at no
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addi ti onal cost to the Government. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flames other than those fromthe heaters that are a part of the
equi pnment shall be permtted within 8 neters of heating, distributing, and
transferring operations of bitum nous material other than bitum nous

emul sions. All traffic, except for paving equi pnent used in constructing
the surfacing, shall be prevented fromusing the underlying materi al

whet her prinmed or not, until the surfacing is conpleted. The bitum nous coat
shall conformto all requirements as described herein

3.4.2 Pri me Coat

The prime coat will be required if it will be at |east seven days before a
the surfacing (Asphalt cenent hot m x concrete)layer is constructed on the
under |l yi ng (base course, etc)conpacted material. The type of liquid asphalt
and application rate will be as specified herein. The Contractor shal
protect the underlying fromany damage (water, traffic, etc.) until the
surfacing is placed. |If the Contractor places the surfacing within seven
days, the choice of protection nmeasures or actions to be taken is at the
Contractor's option. Damage to the underlying material caused by | ack of,
or inadequate, protection shall be repaired (reconpacted or replaced) by

approved methods at no additional cost to the Governnent. |[|f the Contractor
options to use the prine coat, it shall be applied as soon as possible after
consolidation of the underlying nmaterial. To obtain uniformapplication of

the prinme coat on the surface treated at the junction of previous and
subsequent applications, building paper shall be spread on the surface for a
suf ficient distance back fromthe ends of each application to start and stop
the prime coat on the paper. |Inmediately after application, the building
paper shall be renpved and destroyed

3.4.3 Tack Coat
Tack coat shall be applied between the surface coarse and bi nder coarse
3.5 CURI NG PERI OD

Fol | owi ng application of the bitum nous material and prior to application of
the succeeding | ayer of pavenent, the bitum nous coat shall be allowed to
cure and to obtain evaporation of any volatiles or noisture. Prinme coat
shall be allowed to cure without being disturbed for a period of at |east 48
hours or |longer, as nay be necessary to attain penetration into the treated
cour se.

3.6 FI ELD QUALI TY CONTROL
Sanpl es of the bitum nous naterial used shall be obtained by the Contractor
as directed, under the supervision of the Contracting Oficer. The sanple
may be retained and tested by the Governnent at no cost to the Contractor

3.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be perfornmed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved
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7.1 Sanpl i ng

The sanpl es of bitum nous nmaterial, unless otherwi se specified, shall be in
accordance with ASTM D 140 or AASHTO T 40. Sources from whi ch bitum nous
materials are to be obtained shall be selected and notification furnished
the Contracting Officer within 15 days after the award of the contract.

.7.2 Cal i brati on Test

The Contractor shall furnish all equipnment, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with the
approved job material and prior to applying the bitum nous coat material to
the prepared surface. Calibration of the bitum nous distributor shall be in
accordance with ASTM D 2995

.7.3 Trial Applications

Before providing the conplete bitum nous coat, three |l engths of at |east 30
nmeters for the full width of the distributor bar shall be applied to

eval uate the amount of bitum nous material that can be satisfactorily
applied

.7.3. 1 Tack Coat Trial Application Rate

Unl ess otherw se authorized, the trial application rate of bitun nous tack
coat materials shall be applied in the ampbunt of 0.20 liters per square
neter. Other trial applications shall be nade using various amounts of
mat erial as may be deenmed necessary.

.7.3.2 Prime Coat Trial Application Rate

Unl ess otherw se authorized, the trial application rate of bitum nous
materials shall be applied in the amobunt of 1.10 liters per square neter.
Ot her trial applications shall be nade using various amobunts of material as
may be deemed necessary.

. 7.4 Sanpling and Testing During Construction

Quality control sanpling and testing shall be performed as required in
paragraph FlI ELD QUALI TY CONTROL.

-- End OF Section --
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SECTI ON 02763A

PAVEMENT MARKI NGS
04/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 247 (1981; R 1996) d ass Beads Used in Traffic
Pai nt

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 792 (1998) Density and Specific Gavity (Relative
Density) of Plastics by Displacenent

ASTM D 4280 (1996) Extended Life Type, Nonpl owabl e,
Prismatic, Raised, Retroreflective Pavenent
Mar ker s

ASTM D 4505 (1996) Preforned Plastic Pavement Marking

Tape for Extended Service Life

ASTM E 28 (1999) Softening Point of Resins by Ring and
Bal | Apparatus

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-B- 1325 (Rev C, Notice 1; Canc. Notice 2) Beads
(d ass Spheres) Retro-Reflective (Metric)

FS TT- P- 1952 (Rev D; Canc. Notice 1) Paint, Traffic and
Airfield Marking, Waterborne (Metric)

.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will review the submttal for the Governnment. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Equi prent; G

Li sts of proposed equi pnent, including descriptive data, and
notifications of proposed Contractor actions as specified in this
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section. List of renoval equipment shall include descriptive data
i ndi cati ng area of coverage per pass, pressure adjustnent range,
tank and flow capacities, and safety precautions required for the
equi pment operation.

Conposi tion Requirenents; G

Manuf acturer's current printed product description and Materi al
Safety Data Sheets (MSDS) for each type paint/col or proposed for
use.

Qualifications; G

Docunent certifying that personnel are qualified for equipnent
operation and handling of chem cals.

SD- 06 Test Reports
Sanmpling and Testing; G
Certified copies of the test reports, prior to the use of the

materials at the jobsite. Testing shall be performed in an
approved i ndependent | aboratory.

SD-07 Certificates
Vol atil e Organic Compound (VOC); G

Certificate stating that the proposed pavenent marking paint
meets the VOC regul ations of the local Air Pollution Contro
District having jurisdiction over the geographical area in which
the project is |located.

3 DELI VERY AND STORAGE

All materials shall be delivered and stored in seal ed containers that

pl ai nly show the designated name, formnula or specification nunber, batch
nunber, color, date of manufacture, manufacturer's nane, and directions, al
of which shall be plainly legible at time of use.

.4 EQUI PMENT

Al'l machines, tools and equi pnent used in the perfornmance of the work shal
be approved and nmintained in satisfactory operating condition. Equipnment
operating on roads and runways shall display |ow speed traffic markings and
traffic warning |ights.

4.1 Pai nt Application Equi prent

The equi pnent to apply paint to pavenents shall be a self-propelled or
nobi | e-drawn pneunmatic spraying machine with suitable arrangenents of

atom zing nozzles and controls to obtain the specified results. The nmachine
shall have a speed during application not |less than 8 kiloneters per hour (5
nph), and shall be capable of applying the stripe widths indicated, at the
pai nt coverage rate specified in paragraph 3.2.1.1 RATE OF APPLI CATI ON, and
of even uniformthickness with clear-cut edges. The paint applicator shal
have paint reservoirs or tanks of sufficient capacity and suitable gauges to
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apply paint in accordance with requirenments specified. Tanks shall be

equi pped with suitable air-driven nechanical agitators. The spray nmechani sm
shall be equi pped with quick-action valves conveniently |ocated, and shal

i ncl ude necessary pressure regulators and gauges in full view and reach of
the operator. Paint strainers shall be installed in paint supply lines to
ensure freedom fromresidue and foreign matter that may cause nml function of
the spray guns. The paint applicator shall be readily adaptable for
attachnment of an air-actuated dispenser for the reflective nedia approved
for use. Pneumatic spray guns shall be provided for hand application of
paint in areas where the nobile paint applicator cannot be used

1.4.2 Ther nopl asti c Application Equi prent
1.4.2.1 Ther nmopl astic Materi al

Thernopl astic material shall be applied to the prined pavenent surface by
spray techni ques or by the extrusion nethod, wherein one side of the shaping
die is the pavenent and the other three sides are contained by, or are part
of , suitable equipnent for heating and controlling the flow of material. By
ei ther nethod, the markings shall be applied with equipnent that is capable
of providing continuous uniformty in the dinensions of the stripe

1.4.2.2 Appl i cati on Equi pnent

a. Application equipnment shall provide continuous mixing and agitation
of the material. Conveying parts of the equi pnent between the nmain nateria
reservoir and the extrusion shoe or spray gun shall prevent accurnul ation and
clogging. All parts of the equipnent which cone into contact with the
mat eri al shall be easily accessible and exposable for cleaning and
mai ntenance. All m xing and conveying parts up to and including the
extrusi on shoes and spray guns shall maintain the material at the required
tenperature with heat-transfer oil or electrical-elenent-controlled heat.

b. The application equipnent shall be constructed to ensure continuous
uniformty in the dinensions of the stripe. The applicator shall provide a
neans for cleanly cutting off stripe ends squarely and shall provide a
nmet hod of applying "skiplines". The equipnent shall be capabl e of applying
varying wi dths of traffic markings.

c. The applicator shall be equipped with a drop-on type bead di spenser
capabl e of uniformy dispensing reflective glass spheres at controlled rates
of flow. The bead di spenser shall be automatically operated and shall begin
flow prior to the flow of conposition to assure that the strip is fully
reflectorized

1.4.2.3 Mbbi | e and Maneuver abl e

Application equi pment shall be nobile and maneuverable to the extent that
straight lines can be foll owed and normal curves can be nade in a true arc
The equi pment used for the placenment of thernoplastic pavenent narkings
shall be of two general types: nobile applicator and portable applicator

a. Mobile Application Equipnent: The nobile applicator shall be
defined as a truck-nmunted, self-contained pavenent nmarking machine that is
capabl e of hot applying thernoplastic by either the extrusion or spray
nmet hod. The unit shall be equipped to apply the thernoplastic nmarking
mat eri al at tenperatures exceeding 190 degrees C (375 degrees F), at wi dths
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varying from75 to 300 nm (3 to 12 inches) and in thicknesses varying from
1.0 to 5.0 nm (0.020 to 0.190 inch) and shall have an automatic drop-on bead
system The mobile unit shall be capabl e of operating continuously and of
installing a mninmumof 6 kiloneters (20,000 |ineal feet) of |ongitudina
mar ki ngs in an 8-hour day.

(1) The nobile unit shall be equipped with a nelting kettle which
holds a mininmum of 2.7 netric tons (6000 pounds) of nolten thernoplastic
material. The kettle shall be capable of heating the thernoplastic
conposition to tenperatures of 195 to 220 degrees C (375 to 425 degrees F).
A thernostatically controlled heat transfer liquid shall be used. Heating
of the conposition by direct flame will not be allowed. G and materia
t emper ature gauges shall be visible at both ends of the kettle. The nobile
unit shall be equipped with a spray gun system The spray system shal
consi st of a mninmmof four spray guns, |located two on each side of the
truck, and shall be capable of marking sinultaneous edgeline and centerline
stripes. The spray systemshall be surrounded (jacketed) with heating oi
to maintain the nmolten thernoplastic at a tenperature of 195 to 220 degrees
C (375 to 425 degrees F); and shall be capable of spraying a stripe of 75 to
300 nm (3 to 12 inches) in width, and in thicknesses varying from1.5 mm
(0.055 inch) to 2.5 mm (0.095 inch), and of generally uniform cross section

(2) The nobile unit shall be equipped with an el ectronic
progranmmabl e |ine pattern control system The control system shall be
capabl e of applying skip or solid Iines in any sequence, through any and al
of the extrusion shoes, or the spray guns, and in programable cycle
lengths. In addition, the nobile unit shall be equipped with an autonmatic
counti ng nechani sm capabl e of recording the nunber of lineal meters (feet)
of thernoplastic markings applied to the pavenent surface with an accuracy
of 0.5 percent.

b. Portable Application Equi pnent: The portable applicator shall be
defi ned as hand-operated equi pnent, specifically designed for placing
speci al marki ngs such as crosswal ks, stopbars, |egends, arrows, and short
| engt hs of | ane, edge and centerlines. The portable applicator shall be
capabl e of applying thernoplastic pavenent markings by the extrusion method
The portable applicator shall be | oaded with hot thernoplastic conposition
fromthe nelting kettles on the nobile applicator. The portable applicator
shall be equipped with all the necessary conponents, including a materials
storage reservoir, bead di spenser, extrusion shoe, and heating accessories,
so as to be capable of holding the nolten thernoplastic at a tenperature of
195 to 220 degrees C (375 to 425 degrees F), of extruding a line of 75 to
300 M (3 to 12 inches) in width, and in thicknesses of not less than 3.0 nm
(0.125 inch) nor nore than 5.0 mm (0.190 inch) and of generally uniform
Ccross section.

1.4.3 Refl ecti ve Medi a Di spenser

The di spenser for applying the reflective nedia shall be attached to the
pai nt di spenser and shall operate automatically and sinultaneously with the
applicator through the sanme control nechanism The di spenser shall be
capabl e of adjustment and designed to provide uniformflow of reflective
nmedi a over the full length and width of the stripe at the rate of coverage
speci fied in paragraph APPLI CATION, at all operating speeds of the
applicator to which it is attached
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4.4 Pref ormed Tape Application Equi pnment

Mechani cal application equi pment shall be used for the placenent of
preformed marking tape. Mechanical application equipnment shall be defined
as a nobil e pavenent marki ng machi ne specifically designed for use in
appl yi ng precoated, pressure-sensitive pavenent narking tape of varying
widths, up to 300 mm (12 inches). The applicator shall be equipped with
rollers, or other suitable conpactive device, to provide initial adhesion of
the preforned, pressure-sensitive marking tape with the pavenment surface
Addi tional hand-operated rollers shall be used as required to properly seat
the thernoplastic tape

.4.5 Surface Preparation Equi pnent

.4.5.1 Sandbl asti ng Equi prnent

Sandbl asti ng equi pnent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be painted
The conpressor shall be capable of furnishing not less than 70.8 liters per
sec (150 cfm of air at a pressure of not |less than 620 kPa (90 psi) at each
nozzl e used, and shall be equipped with traps that will maintain the
conpressed air free of oil and water

.4.5.2 Wat er bl ast Equi prent

The water pressure shall be specified at 17.9 MPa (2600 psi) at 60 degrees C
(140 degrees F in order to adequately clean the surfaces to be marked

.4.6 Mar ki ng Renoval Equi pnent

Equi prent shall be nounted on rubber tires and shall be capabl e of renpving
mar ki ngs from the pavenent w thout danmmgi ng the pavenent surface or joint
seal ant. Waterbl asting equi pnent shall be capabl e of producing an

adj ustabl e, pressurized stream of water. Sandbl asting equi pnent shal

i nclude an air conpressor, hoses, and nozzles. The conpressor shall be
equi pped with traps to maintain the air free of oil and water

.4.6.1 Shot bl asti ng Equi pnent

Shot bl asti ng equi prment shall be capabl e of produci ng an adjustable depth of

renoval of marking and pavenment. Each unit shall be self-cleaning and self-
cont ai ned, shall be able to confine dust and debris fromthe operation, and
shall be capable of recycling the abrasive for reuse

.4.6.2 Cheni cal Equi pnent

Chemi cal equi pnent shall be capable of application and renoval of chemnicals
fromthe pavenent surface, and shall |eave only non-toxic biodegradable
resi due

4.7 Traffic Controls

Sui t abl e warni ng signs shall be placed near the beginning of the worksite
and well ahead of the worksite for alerting approaching traffic from both
directions. Small markers shall be placed along newly painted |ines or
freshly placed raised markers to control traffic and prevent damage to newy
pai nted surfaces or displacenent of raised pavenent markers. Painting

02763A-5



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY

MCGUI RE AFB, NEW JERSEY

equi pment shall be marked with | arge warning signs indicating slow noving
pai nting equi prent in operation

.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi prment used in performance of the work shall be
approved and nmaintained in satisfactory operating condition. Hand-operated
push-type machi nes of a type commonly used for application of paint to
pavenent surfaces will be acceptable for marking small streets and parking
areas. Applicator machi ne shall be equi pped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniformy at
coverage specified. Sandblasting equi pment shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provi ded for use in areas where push-type nachi nes cannot be used

.6 MAI NTENANCE OF TRAFFI C

.6.1 Roads, Streets, and Parking Areas

VWhen traffic nmust be rerouted or controlled to acconplish the work, the
necessary warni ng signs, flagpersons, and rel ated equi pmrent for the safe
passage of vehicles shall be provided

T WEATHER LI M TATI ONS FOR REMOVAL

Pavenment surface shall be free of snow, ice, or slush. Surface tenperature
shall be at least 5 degrees C and rising at the beginning of operations,
except those involving shot or sand blasting. Operation shall cease during
thunderstornms. Operation shall cease during rainfall, except for

wat er bl asti ng and renoval of previously applied chemcals. Wterblasting
shall cease where surface water accumul ation alters the effectiveness of

mat eri al renpval

PART 2 PRODUCTS

2.

1 PAI NT

The paint shall be honpbgeneous, easily stirred to smooth consistency, and
shal | show no hard settlenment or other objectionable characteristics during
a storage period of 6 nonths. Paints for airfields, roads, and streets
shall conformto FS TT-P-1952, color as indicated. Pavenent narking paints
shall conply with applicable state and |ocal |aws enacted to ensure
conpliance with Federal Clean Air Standards. Paint materials shall conform
to the restrictions of the local Air Pollution Control District.

.2 THERMOPLASTI C COVPOUNDS

The thernoplastic reflectorized pavenent marking conpound shall be extruded
or sprayed in a nolten state onto a primed pavenent surface. Followi ng a
surface application of glass beads and upon cooling to normal pavenent
tenperatures, the marking shall be an adherent reflectorized strip of the
speci fied thickness and width that is capable of resisting defornmation by
traffic.

. 2.1 Conposi tion Requirenents
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The bi nder conmponent shall be fornulated as a hydrocarbon resin. The

pi gnent, beads and filler shall be uniformy dispersed in the binder resin
The thernopl astic conposition shall be free fromall skins, dirt, and
foreign objects and shall conply with the foll owi ng requirenments:

Percent by Wei ght

Conmponent Wi te Yel | ow
Bi nder 17 mn. 17 mn.
Ti t ani um di oxi de 10 m n. -
d ass beads, 20 mn. 20 mn.
Cal ci um car bonat e 49 max. *

& inert fillers
Yel | ow pi gnents - *

*Amount and type of yellow pigment, calciumcarbonate and inert fillers
shall be at the option of the manufacturer, providing the other conposition
requi renents of this specification are net.

2.2.2 Physi cal Properties
2.2.2.1 Col or

The col or shall be as indicated.
2.2.2.2 Drying Tine

When installed at 20 degrees C) and in thicknesses between 3 and 5 nm the
conposition shall be conpletely solid and shall show no damagi ng effect from
traffic after curing 15 m nutes.

2.2.2.3 Sof t eni ng Poi nt

The conposition shall have a softening point of not |ess than 90 degrees C
(194 degrees F) when tested in accordance with ASTM E 28.

2.2.2.4 Specific Gravity

The specific gravity of the composition shall be between 1.9 and 2.2 as
deternmined in accordance with ASTM D 792.

2.2.3 Asphalt Concrete Prinmer

The primer for asphalt concrete pavenents shall be a thernpsetting adhesive
with a solids content of pignment reinforced synthetic rubber and synthetic
plastic resin dissolved and/or dispersed in a volatile organic conpound
(VOC). Solids content shall not be less than 10 percent by wei ght at 20
degrees C and 60 percent relative hunmidity. A wet filmthickness of 0.10 nm
plus or minus 0.025 nm shall dry to a tack-free condition in less than 5

m nut es.
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2.2. 4 Portl and Cenent Concrete Priner

The primer for Portland cenent concrete pavenents shall be an epoxy resin
primer. The prinmer shall be of the type recommended by the manufacturer of
the thernoplastic conposition. Epoxy prinmers recomended by the

manuf acturer shall be approved by the Contracting O ficer prior to use
Requests for approval shall be acconpanied with technical data, instructions
for use, and a 1 liter sanple of the priner material

2.3 PREFORMED TAPE

The preformed tape shall be an adherent reflectorized strip in accordance
with ASTM D 4505 Type | or 1V, Class optional

2.4 REFLECTI VE MEDI A

Reflective nedia for airfields shall conformto FS TT-B-1325, Type |
Gradation A Reflective nedia for roads and streets shall conformto FS TT-
B- 1325, Type |, Gradation A or AASHTO M 247, Type |

2.5 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in sealed and
| abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the material is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting O ficer. Sanples
shall be clearly identified by designated nane, specification nunber, batch
nunmber, manufacturer's fornul ati on nunber, project contract nunber, intended
use, and quantity involved. Materials will be sanpled and tested by the
Governnent. No material shall be used at the project prior to receipt by
the Contractor of witten notice that the materials neet the |aboratory
requi renents. The cost of initial testing of sanples fromeach | ot of
materials will be borne by the Governnment. |If the sanple fails to neet
specification requirenents, the material represented by the sanple shall be
repl aced and the new material will be tested. Cost of sanpling and testing
the new material will be borne by the Contractor

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
pavenent marking material. Dust, dirt, and other granul ar surface deposits
shall be removed by sweeping, blowing with conpressed air, rinsing with

wat er or a conbination of these nethods as required. Rubber deposits,
surface |aitance, existing paint markings, and other coatings adhering to
the pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed. Areas
of old pavenent affected with oil or grease shall be scrubbed with severa
applications of trisodium phosphate solution or other approved detergent or
degreaser, and rinsed thoroughly after each application. After cleaning,

oi | -soaked areas shall be sealed with cut shellac to prevent bl eeding
through the new paint. Pavenment surfaces shall be allowed to dry, when
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water is used for cleaning, prior to striping or marking. Surfaces shall be
recl eaned, when work has been stopped due to rain

3.1.1 Pretreatnment for Early Painting

Where early painting is required on rigid pavenents, a pretreatnent with an
aqueous sol ution containing 3 percent phosphoric acid and 2 percent zinc
chloride shall be applied to prepared pavenent areas prior to painting

3.1.2 Cl eani ng Exi sting Pavenent Markings

In general, markings shall not be placed over existing pavenent marKking
patterns. Existing pavenent markings, which are in good condition but
interfere or conflict with the newy applied marking patterns, shall be
renoved. Deteriorated or obscured markings that are not m sl eading or
confusing or interfere with the adhesion of the new nmarking material do not
require renmoval. New prefornmed and thernoplastic pavenent narkings shal

not be applied over existing preformed or thernoplastic markings. Wenever
grindi ng, scraping, sandblasting or other operations are performed the work
nmust be conducted in such a manner that the finished pavenent surface is not
damaged or left in a pattern that is msleading or confusing. Wen these
operations are conpleted the pavenent surface shall be blown off with
conpressed air to renove residue and debris resulting fromthe cl eaning

wor K.

3.1.3 Cl eani ng Concrete Curing Conpounds
On new Portland cenent concrete pavenents, cleaning operations shall not
begin until a mninmum of 30 days after the placenent of concrete. Al new
concrete pavenents shall be cleaned by either sandbl asting or water
bl asting. When water blasting is perforned, thernoplastic and preforned
mar ki ngs shall be applied no sooner than 24 hours after the blasting has
been conpleted. The extent of the blasting work shall be to clean and
prepare the concrete surface as foll ows:

a. There is no visible evidence of curing conpound on the peaks of the
textured concrete surface

b. There are no heavy puddl ed deposits of curing compound in the
val |l eys of the textured concrete surface

c. Al remaining curing conpound is intact; all |oose and fl aking
material is renoved

d. The peaks of the textured pavenent surface are rounded in profile
and free of sharp edges and irregularities.

e. The surface to be marked is dry.
3.2 APPLI CATI ON
Al'l pavenent markings and patterns shall be placed as shown on the plans.
3.2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
pavenent tenperatures are above 5 degrees C and |ess than 35 degrees C
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Pai nt tenperature shall be maintained within these same linits. New asphalt
pavenent surfaces and new Portland concrete cenent shall be allowed to cure
for a period of not |ess than 30 days before applications of paint. Paint
shall be applied pneumatically with approved equi pnent at rate of coverage
specified . The Contractor shall provide guide lines and tenplates as
necessary to control paint application. Special precautions shall be taken
in marking nunbers, letters, and synbols. Edges of markings shall be
sharply outlined

3.2.1.1 Rat e of Application

a. Reflective Markings: Pignmented binder shall be applied evenly to
the pavenent area to be coated at a rate of 2.9 plus or mnus 0.5 square
neter per liter. @ ass spheres shall be applied uniformy to the wet paint
on road and street pavenent at a rate of 0.7 plus or mnus 0.06 kil ograns of
gl ass spheres per liter of paint.

b. Nonreflective Markings: Paint shall be applied evenly to the
pavenent surface to be coated at a rate of 2.9 plus or nminus 0.5 square
neter per liter.

3.2.1.2 Dryi ng
The maxi mum drying tinme requirenents of the paint specifications will be
strictly enforced to prevent undue softening of bitunmen, and pickup
di spl acenent, or discoloration by tires of traffic. |If thereis a delay in

dryi ng of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected

3.2.2 Ther nopl asti ¢ Conmpounds

Ther nopl asti ¢ pavenent marki ngs shall be placed upon dry pavenent; surface
dry only will not be considered an acceptable condition. At the tinme of
installation, the pavenent surface tenperature shall be a mninmmof 5
degrees C and rising. Thernoplastics, as placed, shall be free fromdirt or
tint.

3.2.2.1 Longi t udi nal Mar ki ngs

All centerline, skipline, edgeline, and other |ongitudinal type markings
shall be applied with a nobile applicator. All special markings,

crosswal ks, stop bars, |egends, arrows, and sinmilar patterns shall be placed
with a portable applicator, using the extrusion nethod

3.2.2.2 Pri mer

After surface preparati on has been conpleted the asphalt and/or concrete
pavenment surface shall be primed. The priner shall be applied with spray
equi pment. Primer materials shall be allowed to "set-up" prior to applying
the thernoplastic conposition. The asphalt concrete priner shall be allowed
to dry to a tack-free condition, usually occurring in Il ess than 10 m nutes.
The Portl and cenent concrete prinmer shall be allowed to dry in accordance
with the thernmoplastic manufacturer's recomendations. To shorten the
curing tine of the epoxy resins an infrared heating device nmay be used on
the concrete priner.
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a. Asphalt Concrete Priner: Primer shall be applied to all asphalt
concrete pavenents at a wet filmthickness of 0.10 nm (0.005 i nch), plus or
m nus 0.025 mm (0. 001 inch) 25-40 square neters per liter

b. Portland Cenent Concrete Priner: Prinmer shall be applied to al
concrete pavenents (including concrete bridge decks) at a wet filmthickness
of between 1.0 to 1.3 nm 30-40 square neters per liter

3.2.2.3 Mar ki ngs

After the prinmer has "set-up", the thermoplastic shall be applied at
tenperatures no | ower than 190 degrees C nor higher than 220 degrees C at
the point of deposition. Inmmediately after installation of the marking,
drop-on gl ass spheres shall be nechanically applied so that the spheres are
hel d by and i nbedded in the surface of the nolten materi al

a. Extruded Markings: All extruded thernoplastic nmarkings shall be
applied at the specified width and at a thickness of not less than 3.0 mMn
(0.125 inch) nor nore than 5.0 nmm (0.190 inch).

b. Sprayed Markings: All sprayed thernoplastic markings shall be
applied at the specified width and the thicknesses designated in the
contract plans. |If the plans do not specify a thickness, centerline
mar ki ngs shall be applied at a wet thickness of 2.0 nm (0.090 inch), plus or
m nus 0.10 nm (0.005 inch, and edgeline narkings at a wet thickness of 1.5
nm (0. 60 inch), plus or minus 0.10 mm (0. 005 inch).

c. Reflective G ass Spheres: |Inmediately follow ng application
reflective glass spheres shall be dropped onto the nolten thernoplastic
marking at the rate of 1 kilogram per 2 square neters of conpound

3.2.3 Pref ormed Tape

The pavenent surface tenperature shall be a mninmum of 15 degrees C and the
anbi ent tenperature shall be a mninmum of 15 degrees C and rising. The
preformed marki ngs shall be placed in accordance with the manufacturer's
witten instructions.

3.2. 4 Rai sed Refl ective Markers

Prefabricated markers shall be aligned carefully at the required spacing and
permanently fixed in place by nmeans of epoxy resin adhesives. To insure
good bond, pavenment in areas where markers will be set shall be thoroughly
cl eaned by sandbl asting and use of conpressed air prior to applying

adhesi ve.

3.2.5 Refl ective Medi a

Application of reflective media shall inmediately follow application of

pi gmented binder. Drop-on application of glass spheres shall be
acconplished to insure that reflective nedia is evenly distributed at the
specified rate of coverage. Should there be nalfunction of either paint
applicator or reflective nedia dispenser, operations shall be discontinued
i medi ately until deficiency is corrected

3.3 MARKI NG REMOVAL
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Pavenent marking, including plastic tape, shall be renmoved in the areas
shown on the drawi ngs. Renpval of marking shall be as conplete as possible
wi t hout danmage to the surface. Aggregate shall not be exposed by the
renoval process. After the markings are renoved, the cl eaned pavenent
surfaces shall exhibit adequate texture for remarking as specified in

par agr aph SURFACE PREPARATI ON. Contractor shall denopnstrate renoval of
pavenment marking in an area designated by the Contracting Officer. The
denpnstration area will becone the standard for the renmainder of the work.

3.3.1 Equi pnent Operation
Equi pnent shall be controlled and operated to renmove markings fromthe
pavenent surface, prevent dilution or renoval of binder from underlying
pavenent, and prevent enission of blue snpbke from asphalt or tar surfaces.
3.3.2 Cl eanup and Waste Di sposal
The worksite shall be kept clean of debris and waste fromthe renoval
operations. Cleanup shall inmediately foll ow renoval operations in areas

subject to air traffic. Debris shall be disposed of at approved sites.
-- End O Section --
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SECTI ON 02770A

CONCRETE SI DEWALKS AND CURBS AND GUTTERS
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain, for
Concr et e Rei nforcement

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Steel Bars
for Concrete Reinforcenment

ASTM A 616/ A 616M (1996a) Rail-Steel Deformed and Plain Bars
for Concrete Reinforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deformed and Plain Bars
for Concrete Reinforcement

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinens in the Field

ASTM C 143 (1990a) Slunp of Hydraulic Cenment Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sanpling Freshly M xed Concrete

ASTM C 173 (1996) Air Content of Freshly M xed Concrete
by the Vol unetric Method

ASTM C 231 (1997) Air Content of Freshly M xed Concrete
by the Pressure Method

ASTM C 309 (1997) Liquid Menbrane-Form ng Conpounds for
Curing Concrete

ASTM C 920 (1995) Elastoneric Joint Seal ants

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint

Filler for Concrete Paving and Structural
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Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and
Cor k Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

1.2 SUBM TTALS

Government approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Concrete; G

Copies of certified delivery tickets for all concrete used in the
construction.

SD- 06 Test Reports
Field Quality Control; G

Copies of all test reports within 24 hours of conpletion of the
test.

SD- 07 Pl ant, Equi pnment, Machines, and Tools; G
1.3 WEATHER LI M TATI ONS
1.3.1 Pl aci ng During Cold Weat her

Concrete placenent shall not take place when the air tenperature reaches 5
degrees C and is falling, or is already below that point. Placenent nay
begin when the air tenperature reaches 2 degrees C and is rising, or is
al ready above 5 degrees C. Also, the tenperature nust be forecasted to be
above 5 degrees C for the duration of the concrete placenent. Provisions
shall be nmade to protect the concrete fromfreezing during the specified
curing period. Approval will be contingent upon full conformance with the
follow ng provisions. The underlying material shall be prepared and
protected so that it is entirely free of frost when the concrete is
deposited. M xing water and aggregates shall be heated as necessary to
result in the tenperature of the in-place concrete being between 10 and 30
degrees C. Methods and equi pnent for heating shall be approved. The
aggregates shall be free of ice, snow, and frozen |lunps before entering the
nm xer. Covering and other neans shall be provided for maintaining the
concrete at a tenperature of at |east 10 degrees C for not less than 72
hours after placing, and at a tenperature above freezing for the renuninder
of the curing period.
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3.2 Pl aci ng During Warm Weat her

The tenperature of the concrete as placed shall not exceed 30 degrees C
except where an approved retarder is used. The m xi ng water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory placing
tenperature. The placing tenperature shall not exceed 35 degrees C at any
time.

.4 PLANT, EQUI PMENT, MACHI NES, AND TOOLS

4.1 General Requirenents

Pl ant, equi pnent, machi nes, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
times. The equi pnent shall have the capability of producing the required
product, neeting grade controls, thickness control and snpot hness

requi renents as specified. Use of the equipnent shall be discontinued if it
produces unsatisfactory results. The Contracting O ficer shall have access
at all tines to the plant and equi pment to ensure proper operation and
conpl i ance with specifications.

. 4.2 Sli p Form Equi prent

Slip form paver or curb form ng machine, will be approved based on trial use
on the job and shall be self-propelled, automatically controlled, crawer
nount ed, and capabl e of spreadi ng, consolidating, and shaping the plastic
concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.

Material requirenents shall follow NJDOT Standard Specifications, Section
604, Paragraph 604.02 (Gutters); Section 605, Paragraph 605.02 (Curbs); and
Section 607, Paragraph 607.02 (Sidewal ks).

.1 CONCRETE

Concrete shall conformto the applicable requirenents except as otherw se
speci fied. Concrete shall have a mni mum conpressive strength of 24 MPa at
28 days. Maxinmum size of aggregate shall be 37.5 mm

1.1 Ai r Cont ent

M xtures shall have air content by volunme of concrete of 5 to 7 percent,
based on neasurenents made i medi ately after discharge fromthe m xer

1.2 Sl unp

The concrete slunp shall be 50 mm plus or mnus 25 mm where deternmined in
accordance with ASTM C 143.

.1.3 Rei nforcenent St ee

Rei nforcenent bars shall conformto ASTM A 615/ A 615M ASTM A 616/ A 616M or
ASTM A 617/ A 617M  Wre nmesh reinforcement shall conformto ASTM A 185.

2 CONCRETE CURI NG MATERI ALS
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2.2.1 | npervi ous Sheet Materials

| npervi ous sheet materials shall conformto ASTM C 171, type optional
except that polyethylene film if used, shall be white opaque.

2.2.2 Bur | ap
Burlap shall conformto AASHTO M 182.
2.2.3 VWi te Pigmented Menbrane-Form ng Curing Conpound

VWi te pigmented nenbrane-formnming curing conpound shall conformto ASTM C
309, Type 2.

2.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection materials shall be a linseed oil mxture of equal parts,
by volune, of linseed oil and either mineral spirits, naphtha, or
turpentine. At the option of the contractor, conmercially prepared |linseed
oil mxtures, formul ated specifically for application to concrete to provide
protection against the action of deicing chem cals may be used, except that
enul sified m xtures are not acceptable.

2.4 JO NT FILLER STRI PS
2.4.1 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 10 mm thick, unless otherw se indicated.

2.5 JO NT SEALANTS
2.5.1 Joi nt Seal ant, Col d-Applied

Joint seal ant, cold-applied shall conformto ASTM C 920.
2.5.2 Joi nt Seal ant, Hot - Poured

Joi nt seal ant, hot-poured shall conformto ASTM D 3405.
2.6 FORM WWORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated dinensions, |lines, and

el evations, and within the tolerances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced plank
50 mm nomninal thickness, straight and free fromwarp, tw st, |oose knots,
splits or other defects. Wod fornms shall have a nomnal length of 3 m
Radi us bends may be formed with 19 nmm boards, lam nated to the required
thickness. Steel forns shall be channel -forned sections with a flat top
surface and with wel ded braces at each end and at not |ess than two
intermedi ate points. Ends of steel forns shall be interlocking and self-
aligning. Steel forns shall include flexible forns for radius form ng,
corner forms, form spreaders, and fillers. Steel forns shall have a nom na
length of 3 m with a mninmmof 3 welded stake pockets per form Stake
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pins shall be solid steel rods with chanfered heads and pointed tips
designed for use with steel forns.

.6.1 Si dewal k For ns

Sidewal k forms shall be of a height equal to the full depth of the finished
si dewal k.

.6.2 Curb and Gutter Forns

Curb and gutter outside fornms shall have a height equal to the full depth of
the curb or gutter. The inside formof curb shall have batter as indicated
and shall be securely fastened to and supported by the outside form Rigid
fornms shall be provided for curb returns, except that benders or thin plank
fornms may be used for curb or curb returns with a radius of 3 m or nore,
where grade changes occur in the return, or where the central angle is such
that a rigid formwith a central angle of 90 degrees cannot be used. Back
forms for curb returns may be nmade of 38 mm benders, for the full height of
the curb, cleated together. 1In lieu of inside forns for curbs, a curb
"mul e" may be used for forming and finishing this surface, provided the
results are approved

PART 3 EXECUTI ON

3.

1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenment. Subgrade shall be placed and conpacted in
conformance with Secti on 02300 EARTHWORK

1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forns.

1.2 Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.

.1.3 Mai nt enance of Subgrade

The subgrade shall be nmintained in a snooth, conpacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a nmpist condition when
concrete is placed. The subgrade shall be prepared and protected to produce
a subgrade free fromfrost when the concrete is deposited

.2 FORM SETTI NG

Forms shall be set to the indicated alignnment, grade and di nensions. Forns
shall be held rigidly in place by a mininmm of 3 stakes per form placed at
intervals not to exceed 1.2 neters. Corners, deep sections, and radius
bends shall have additional stakes and braces, as required. Cl anps,
spreaders, and braces shall be used where required to ensure rigidity in the
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forms. Fornms shall be renpved without injuring the concrete. Bars or heavy
tools shall not be used against the concrete in renoving the forms. Any
concrete found defective after formrenoval shall be pronptly and
satisfactorily repaired. Forns shall be cleaned and coated with form oil
each tinme before concrete is placed. Wod forns nmay, instead, be thoroughly
wetted with water before concrete is placed, except that with probable
freezing tenperatures, oiling is nmandatory.

3.2.1 Si dewal ks

Forms for sidewal ks shall be set with the upper edge true to |ine and grade
with an allowable tolerance of 3 mrmin any 3 mlong section. After forns
are set, grade and alignnment shall be checked with a 3 m strai ghtedge

Forms shall have a transverse slope as indicated with the | ow side adjacent
to the roadway. Side forns shall not be renpved for 12 hours after
finishing has been conpl eted

3.2.2 Curbs and Gutters

The forms of the front of the curb shall be renoved not less than 2 hours
nor nmore than 6 hours after the concrete has been placed. Fornms back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

3.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
3.3.1 For ned Si dewal ks

Concrete shall be placed in the forns in one layer. Wen consolidated and
finished, the sidewal ks shall be of the thickness indicated. After concrete
has been placed in the forms, a strike-off guided by side forns shall be
used to bring the surface to proper section to be conpacted. The concrete
shall be consolidated with an approved vibrator, and the surface shall be
finished to grade with a strike off.

3.3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and just
before the concrete hardens, the surface shall be finished with a wood fl oat
or darby to a snmooth and uniformy fine granular or sandy texture free of
waves, irregularities, or tool narks. A scored surface shall be produced by
brooming with a fiber-bristle brush in a direction transverse to that of the
traffic, foll owed by edgi ng

3.3.3 Edge and Joi nt Fi nishing

All slab edges, including those at formed joints, shall be finished with an
edger having a radius of 3 mMm  Transverse joint shall be edged before
broom ng, and the brooming shall elimnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
which lack sufficient nortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar m xture and then
finished.
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3.3.4 Surface and Thi ckness Tol erances

Fi ni shed surfaces shall not vary nmore than 8 mm fromthe testing edge of a
3 mstrai ghtedge. Permni ssible deficiency in section thickness will be up to
6 mm

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG
3.4.1 Fornmed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
Consol idation shall be achieved by using approved nechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nule".

3.4.2 Curb and CGutter Finishing

Approved slipformed curb and gutter machines nmay be used in Iieu of hand
pl acenent .

3.4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a snboth wood fl oat

until true to grade and section and uniformin texture. Floated surfaces
shall then be brushed with a fine-hair brush with |ongitudinal strokes. The
edges of the gutter and top of the curb shall be rounded with an edging too
to a radius of 13 mm Imediately after renmoving the front curb form the
face of the curb shall be rubbed with a wood or concrete rubbing bl ock and
water until blem shes, form marks, and tool marks have been renoved. The
front curb surface, while still wet, shall be brushed in the sane manner as
the gutter and curb top. The top surface of gutter and entrance shall be
finished to grade with a wood fl oat.

3.4.4 Joi nt Fi ni shing
Curb edges at formed joints shall be finished as indicated
3.4.5 Surface and Thi ckness Tol erances

Fi ni shed surfaces shall not vary more than 6 mm fromthe testing edge of a
3 mstrai ghtedge. Perm ssible deficiency in section thickness will be up to
6 mMm

3.5 SI DEWALK JOI NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a distance equal to
the sidewalk width or 1.5 mon centers, whichever is |less, and shall be
continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 3 mor nore in wdth.
Transverse expansion joints shall be installed at sidewal k returns and
opposite expansion joints in adjoining curbs. Were the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as

i ndi cated. Expansion joints shall be fornmed about structures and features
whi ch project through or into the sidewal k pavenent, using joint filler of
the type, thickness, and w dth indicated
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51 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k slab thickness, using a jointer to cut the groove, or by saw ng
a groove in the hardened concrete with a power-driven saw, unless otherw se
approved. Sawed joints shall be constructed by sawing a groove in the
concrete with a 3 mm blade to the depth indicated. An anple supply of saw
bl ades shall be available on the job before concrete placenment is started,
and at | east one standby sawi ng unit in good working order shall be
available at the jobsite at all tines during the sawi ng operations.

.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 13 mmjoint filler strips. Joint
filler shall be placed with top edge 6 mm bel ow t he surface and shall be
held in place with steel pins or other devices to prevent warping of the
filler during floating and finishing. |Imrediately after finishing
operations are conpleted, joint edges shall be rounded with an edging too
having a radius of 3 nm and concrete over the joint filler shall be
renoved. At the end of the curing period, expansion joints shall be cleaned
and filled with joint sealant. The joint opening shall be thoroughly

cl eaned before the sealing material is placed. Sealing material shall not
be spilled on exposed surfaces of the concrete. Concrete at the joint shal
be surface dry and atnospheric and concrete tenperatures shall be above 10
degrees C at the tinme of application of joint sealing material. Excess

mat eri al on exposed surfaces of the concrete shall be renmpved i nmediately
and concrete surfaces cl eaned

.5.3 Rei nforcenent Steel Pl acenent

Rei nforcenent steel shall be accurately and securely fastened in place with
suitabl e supports and ties before the concrete is placed

.6 CURB AND GUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the line of
curb and gutter.

.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction joints
in abutting portland cenent concrete pavenents and spaced so that nonolithic
sections between curb returns will not be less than 1.5 mnor greater than
4.5 min length. Contraction joints shall be constructed by neans of 3 mm
thick separators and of a section conform ng to the cross section of the
curb and gutter. Separators shall be renmpbved as soon as practicable after
concrete has set sufficiently to preserve the width and shape of the joint
and prior to finishing.

.6.2 Expansi on Joi nts

Expansi on joints shall be formed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cement concrete pavenent, and shall be
of the same type and thickness as joints in the pavement. \Were curb and
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gutter do not abut portland cenent concrete pavenent, expansion joints at
least 13 mmin width shall be provided at intervals not exceeding 10 neters.
Expansi on joints shall be provided in nonreinforced concrete gutter at

| ocations indicated. Expansion joints shall be sealed imediately foll ow ng
curing of the concrete or as soon thereafter as weather conditions pernit.
Joints shall be sealed as specified in NJDOT Standard Specifications,
Section 605, Paragraph 605.07

3.7 CURI NG AND PROTECTI ON
3.7.1 General Requirenents

Concrete shall be protected against |oss of noisture and rapid tenperature
changes for at least 7 days fromthe beginning of the curing operation

Unhar dened concrete shall be protected fromrain and flowing water. Al

equi pnent needed for adequate curing and protection of the concrete shall be
on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
pavenent due to tenperature changes during the curing period

3.7.1.1 Mat Met hod

The entire exposed surface shall be covered with 2 or nore layers of burlap
Mats shall overlap each other at |east 150 mm The mat shall be thoroughly
wetted with water prior to placing on concrete surface and shall be kept
continuously in a saturated condition and in intinmate contact with concrete
for not | ess than 7 days.

3.7.1.2 | npervi ous Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and

overl apped 300 mm when a continuous sheet is not used. The curing nedium
shal |l not be |less than 450 nm wi der than the concrete surface to be cured,
and shall be securely wei ghted down by heavy wood pl anks, or a bank of noi st
earth placed al ong edges and laps in the sheets. Sheets shall be
satisfactorily repaired or replaced if torn or otherw se damaged during
curing. The curing nediumshall remain on the concrete surface to be cured
for not less than 7 days.

3.7.1.3 Menbrane Curing Met hod

A uniform coating of white-pignmented nmenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface
Formed surfaces shall be coated imediately after the forns are renoved and
in no case longer than 1 hour after the renopval of forms. Concrete shal

not be allowed to dry before the application of the nenbrane. If any drying
has occurred, the surface of the concrete shall be npistened with a fine
spray of water and the curing conpound applied as soon as the free water

di sappears. Curing conpound shall be applied in two coats by hand-operated
pressure sprayers at a coverage of approxinmately 5 square nmeters per liter
(200 square feet per gallon) for the total of both coats. The second coat
shall be applied in a direction approxinately at right angles to the
direction of application of the first coat. The conpound shall form a

uni form continuous, coherent filmthat will not check, crack, or peel and
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shall be free from pinholes or other inperfections. |If pinholes, abrasion
or other discontinuities exist, an additional coat shall be applied to the
affected areas within 30 mnutes. Concrete surfaces that are subjected to
heavy rainfall within 3 hours after the curing conpound has been applied
shall be resprayed by the nethod and at the coverage specified above. Areas
where the curing conpound i s danaged by subsequent construction operations
within the curing period shall be resprayed. Necessary precautions shall be
taken to insure that the concrete is properly cured at sawed joints, and
that no curing conpound enters the joints. The top of the joint opening and
the joint groove at exposed edges shall be tightly seal ed before the
concrete in the region of the joint is resprayed with curing conmpound. The
nmet hod used for sealing the joint groove shall prevent |oss of noisture from
the joint during the entire specified curing period. Approved standby
facilities for curing concrete pavenent shall be provided at a |ocation
accessible to the jobsite for use in the event of nechanical failure of the
sprayi ng equi pnment or other conditions that m ght prevent correct
application of the menbrane-curing conpound at the proper tinme. Concrete
surfaces to which nenbrane-curing conpounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
vehicular traffic, except as required for joint-saw ng operations and
surface tests, and from any ot her possible damge to the continuity of the
menbr ane.

3.7.2 Backfilling

After curing, debris shall be renobved and the area adjoining the concrete
shall be backfilled, graded, and conpacted to conformto the surroundi ng
area in accordance with |ines and grades indicated

3.7.3 Prot ection

Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and cl ean concrete discol ored
during construction. Concrete that is damaged shall be renoved and
reconstructed for the entire I ength between regularly schedul ed joints.
Refini shing the damaged portion will not be acceptable. Renpved damaged
portions shall be disposed of as directed

3.7. 4 Protective Coating

Protective coating of linseed oil mxture shall be applied to the exposed-
to-vi ew concrete surface.

3.7.4.1 Application

Curing and backfilling operation shall be conpleted prior to applying two
coats of protective coating. Concrete shall be surface dry and cl ean before
each application. Coverage shall be by spray application at not nore than
11 square neters per liter (50 square yards per gallon) for first
application and not nore than 15.5 square neters per liter (70 square yards
per gallon) for second application, except that the nunber of applications
and coverage for each application for commercially prepared m xture shall be
in accordance with the manufacturer's instructions. Coated surfaces shal

be protected from vehi cul ar and pedestrian traffic until dry.

3.7.4.2 Precauti ons
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Protective coating shall not be heated by direct application of flane or

el ectrical heaters and shall be protected from exposure to open flane,
sparks, and fire adjacent to open containers or applicators. Material shal
not be applied at anbient or material tenperatures |ower than 10 degrees C

3.8 FI ELD QUALI TY CONTROL
3.8.1 General Requirenents

The Contractor shall performthe inspection and tests descri bed and neet the
specified requirenents for inspection details and frequency of testing

Based upon the results of these inspections and tests, the Contractor shal
take the action and submt reports as required bel ow, and any additiona
tests to insure that the requirenments of these specifications are net.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide nolded concrete specinmens for strength tests.
Sanmpl es of concrete placed each day shall be taken not |ess than once a day

The sanples for strength tests shall be taken in accordance with ASTM C
172. Cylinders for acceptance shall be nolded in conformance with ASTM C
31/ C 31M by an approved testing | aboratory. Each strength test result shal
be the average of 2 test cylinders fromthe sanme concrete sanple tested at
28 days, unless otherw se specified or approved. Concrete specified on the
basis of conpressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed the specified strength, and no individual strength test result falls
bel ow the specified strength by nore than 4 MPa

3.8.2.2 Ai r Cont ent

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231
ASTM C 231 shall be used with concretes and nortars made with relatively
dense natural aggregates. Two tests for air content shall be nade on
random y sel ected batches of each class of concrete placed during each
shift. Additional tests shall be nade when excessive variation in concrete
wor kability is reported by the placing foreman or the Government inspector
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be perforned on each truckl oad
of material until such tine as the air content is within the tol erance
speci fi ed.

3.8.2.3 Sl unp Test
Two slump tests shall be made on randomy sel ected batches of each class of
concrete placed during each shift. Additional tests shall be perfornmed when
excessive variation in the workability of the concrete is noted or when

excessive crunbling or slunping is noted along the edges of slip-forned
concrete.

3.8.3 Thi ckness Eval uati on

The antici pated thickness of the concrete shall be deternined prior to
pl acement by passing a tenplate through the formed section or by neasuring

02770A-11



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY
MCGUI RE AFB, NEW JERSEY

the depth of opening of the extrusion tenplate of the curb form ng machine
If a slip formpaver is used for sidewal k pl acenent, the subgrade shall be
true to grade prior to concrete placenent and the thickness will be

determ ned by neasuring each edge of the conpleted slab

3.8. 4 Surface Eval uation

The finished surface of each category of the conpleted work shall be uniform
in color and free of blem shes and formor tool narks.

3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency

When neasurenents indicate that the conpleted concrete section is deficient
in thickness by nore than 6 mm the deficient section will be renoved,

bet ween regul arly schedul ed joints, and replaced at no additional cost to

t he governnent.

3.9.2 Hi gh Areas

In areas not neeting surface snoot hness and pl an grade requirenents, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 6 mm
Pavenent areas requiring grade or surface snoothness corrections in excess
of the limts specified above shall be renpved and repl aced

3.9.3 Appear ance
Exposed surfaces of the finished work will be inspected by the Governnent
and any deficiencies in appearance will be identified. Areas which exhibit

excessive cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced

-- End O Section --
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SECTI ON 02811A

UNDERGROUND SPRI NKLER SYSTEMS
02/ 02

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped
Zi nc- Coat ed, Wel ded and Seaml ess

ASTM A 536 (1984; R 1999el) Ductile lIron Castings

ASTM B 32 (1996) Sol der Met al

ASTM B 43 (1998) Seamnl ess Red Brass Pipe, Standard
Si zes

ASTM B 88M (1999) Seaml ess Copper Water Tube (Metric)

ASTM D 1785 (1999) Poly(Vinyl Chloride)(PVC) Plastic

Pi pe, Schedul es 40, 80, and 120

ASTM D 2000 (1999) Rubber Products in Autonotive
Applications

ASTM D 2241 (2000) Poly(Vinyl Chloride) (PVC) Pressure-
Rat ed Pipe (SDR Series)

ASTM D 2287 (1996a) Nonrigid Vinyl Chloride Polyner and
Copol ymer Mol di ng and Extrusion Conpounds

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVC
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride)(PVC) Plastic Pipe
Fittings, Schedule 40

ASTM D 2564 (1996a) Sol vent Cements for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2774 (1994) Underground Installation of
Ther nopl astic Pressure Piping

ASTM D 2855 (1996) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC) Pipe and Fittings
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(1997) Butt Heat Fusion Pol yet hyl ene (PE)
Plastic Fittings for Polyethyl ene (PE)
Pl asti c Pi pe and Tubi ng

(1999) Chlorinated Pol y(Vinyl
Chloride). (CPVC) Plastic Pipe, Schedul es 40
and 80

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1012

ASSE 1013

ASSE 1020

(1995) Backflow Preventers with Internediate
At nospheri c Vent

(1999) Reduced Pressure Principle Backfl ow
Preventers

(1998) Pressure Vacuum Breaker Assenbly
(Recomrended for Qutdoor Usage)

AVERI CAN WATER WORKS ASSOCI ATI ON( AWAA)

AWM C509

AWM C606

AWM C901

(1994; Addendum 1995) Resilient-Seated Gate
Val ves for Water Supply Service

(1997) Grooved and Shoul dered Joints
(1996) Pol yet hyl ene (PE) Pressure Pipe and

Tubing, 1/2 In. Through 3 In., for Water
Servi ce

ASME | NTERNATI ONAL ( ASME)

ASME B1. 2

ASME B16. 15

ASME B16. 18

ASME B16. 22

ASME B16. 3

ASME B40.1

(1983; R 1991; Errata May 1992) Gages and
Gaging for Unified Inch Screw Threads

(1985; R 1994) Cast Bronze Threaded Fittings
Cl asses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der Joint
Pressure Fittings

(1995; B16.22a1998) W ought Copper and Copper
Al'l oy Sol der Joint Pressure Fittings

(1998) Malleable Iron Threaded Fittings

(1991) Gauges - Pressure Indicating Dial Type
- Elastic El enment

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH

( FCCCHR)

FCCCHR- CCC

Manual of Cross-Connection Contro

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)
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MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves
MSS SP- 85 (1994) Cast Iron d obe & Angle Valves,

Fl anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA | CS 2 (1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad Rel ays
Rated Not More Than 2,000 Volts AC or 750
Vol ts DC

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)

NFPA 70 (1999) National Electrical Code
PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI )

PDI VWH 201 (1992) Water Hanmer Arresters
U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-51145 (Rev C) Flux, Soldering, Non-Electronic,
Paste and Liquid

1.2 PERFORMANCE REQUI REMENTS

System shall operate with a m ninum water pressure at connection to
building and at the last head in each zone as required by manufacturers
speci fications .

1.3 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;

subm ttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Sprinkler System G

Detail drawi ngs for val ves, sprinkler heads, backflow preventers,
automatic controllers, emtter heads, and water hammer arresters.
Drawi ngs shall include a conplete list of equi pnment and materials,
and manufacturer's descriptive and technical literature,
performance charts and curves, catalog cuts, and installation
i nstructions. Draw ngs shall also contain conplete w ring and
schemati c di agrans and any other details required to denmonstrate
that the system has been coordinated and will function as a unit.
Dr awi ngs shall show proposed system | ayout, type and nunber of
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heads and enitters, zone valves, drain pockets, backfl ow devices,
controllers, and mounting details of controllers. As-built

Dr awi ngs whi ch provide current factual information show ng

| ocati ons of nmmins, heads, valves, and controllers including

devi ati ons from and anmendnments to the drawi ngs and changes in the
wor k shall be included.

SD- 03 Product Data
Framed I nstructions; G

Label s, signs, and tenplates of operating instructions that are
required to be mounted or installed on or near the product for
normal , safe operation

Field Training;, G

I nformati on describing training to be provided, training aids to
be used, sanples of training materials to be provided, and
schedul es and notification of training.

Sprinkler System G

Det ai | ed procedures defining the Contractor's provisions for
acci dent prevention, health protection, and other safety
precautions for the work to be done.

Spare Parts; G

Spare parts data for each different item of material and
equi pment specified, after approval of the related submttals and
not later than the start of the field tests. The data shal
include a conplete Iist of parts and supplies, with current unit
prices and source of supply.

Desi gn Anal ysis and Cal cul ations; G

Desi gn anal yses and pressure cal cul ations verifying that system
will provide the irrigation requirements.

SD- 06 Test Reports
Field Tests; G

Performance test reports, in booklet form showing all field
tests perforned to adjust each conponent; and all field tests
performed to prove conpliance with the specified perfornmance
criteria, upon conpletion and testing of the installed system
Each test report shall indicate the final position of control
val ves.

SD-07 Certificates
Sprinkler Systenm G

The material supplier's or equipnent manufacturer's statenent
that the supplied material or equipnent nmeets specified
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requi rements. Each certificate shall be signed by an official
authorized to certify in behalf of material supplier or product
manuf acturer and shall identify quantity and date or dates of
shi pment or delivery to which the certificates apply.

SD- 10 Operation and Mi ntenance Dat a
Sprinkler System G

Si x copies of operation and six copies of maintenance manual s for
the equi pment furnished. One conplete set prior to field testing
and the remni nder upon acceptance. Manuals shall be approved prior
to the field training course. Operating nmanuals shall detail the
st ep- by-step procedures required for systemstartup, operation, and
shutdown. Operating manuals shall include the manufacturer's nane,
nodel nunber, parts list, and brief description of all equipnent
and their basic operating features. Mintenance nmanuals shall 1ist
routi ne mai ntenance procedures, possible breakdowns and repairs,
and troubl eshooting guides. Maintenance manuals shall include
pi pi ng and equi pment | ayout, sinplified wiring and control diagrans
of the systemas installed, and system progranmm ng schedul e.

1.4 DELI VERY AND STORAGE
Al'l equi prent delivered and placed in storage shall be protected fromthe
weat her; excessive hum dity and tenperature variation; direct sunlight (in
the case of plastic or rubber materials); and dirt, dust, or other
cont am nants.

1.5 FI ELD MEASUREMENTS

The Contractor shall verify all dinmensions in the field and shall advise the
Contracting O ficer of any discrepancy before perform ng the work.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT REQUI REMENTS

2.1.1 St andard Products
Mat eri al s and equi pnent shall be the standard products of a nmmnufacturer who
has produced siml|ar systems which have perforned well for a m ni num period
of 2 years prior to bid opening. Equipnment shall be supported by a service
organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

2.1.2 Nanmepl at es
Each item of equi pnent shall have the manufacturer's nane, address, type or
styl e, nodel or serial nunber, and catal og nunber on a plate secured to the
item of equi pnent.

2.1.3 Extra Stock

The foll owing extra stock shall be provided: Two sprinkler heads of each
size and type, two valve keys for operating manual valves, two wenches for
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renmoving and installing each type of head, two quick coupler keys and hose
swivels, and four irrigation controller housing keys.

2.2 Pl PI NG MATERI ALS

2.2.1 Copper Tubing and Associated Fittings
Tubi ng shall conformto requirenents of ASTM B 88M Type K. Fittings shal
conformto ASME B16.22 and ASME B16. 18, solder joint. Solder shall conform
to ASTM B 32 95-5 tin-antinmony. Flux shall conformto CID A-A-51145, Type
I. Gooved nechanical joints and fittings shall be designed for not |ess
than 862 kPa service and shall be the product of the sanme manufacturer
Grooved fitting and nmechani cal coupling housing shall be ductile iron
conformng to ASTM A 536. (Gaskets for use in grooved joints shall be nol ded
synthetic pol yner of pressure responsive design and shall conformto ASTM D
2000 for circulating mediumup to 110 degrees C. G ooved joints shal
conformto AWM C606. Coupling nuts and bolts for use in grooved joints
shal |l be steel and shall conformto ASTM A 183.

2.2.2 Red Brass Pipe and Associated Fittings

Pi pe shall conformto requirenments of ASTM B 43, regular. Fittings shall be
Cl ass 250, cast bronze threaded confornmng to the requirenents of ASME
B16. 15.

2.2.3 Gal vani zed Steel Pipe and Associated Fittings

Pi pe shall conformto requirenments of ASTM A 53/ A 53M Schedul e 40.
Fittings shall be Class 150 conform ng to requirenents of ASME B16. 3.

2.2. 4 Pol yvinyl Chloride (PVC) Pipe, Fittings and Sol vent Cenent
2.2.4.1 PVC Pi pe

Pi pe shall conformto the requirenents of ASTM D 1785, PVC 1120 Schedul e 40;
or ASTM D 2241, PVC 1120 SDR 21, C ass 200.

2.2.4.2 PVC Fittings
Sol vent wel ded socket type fittings shall conformto requirements of ASTM D
2466, Schedule 40. Threaded type fittings shall conformto requirenments of
ASTM D 2464, Schedul e 80.

2.2.4.3 Sol vent Cenent
Sol vent cenent shall conformto the requirenments of ASTM D 2564.

2.2.5 Pol yet hyl ene (PE) Plastic Piping
Pi pe shall conformto AWM C901, outside dianeter base with dinension ratio
(DR) of 9.3 to provide 1034 kPa (150 psi) mininmum pressure rating. Fittings
shall conformto ASTM D 3261, DR of 9.3.

2.2.6 Dielectric Fittings

Dielectric fittings shall conformto ASTM F 441/ F 441M Schedul e 80, CPVC
threaded pi pe nipples, 100 nm (4 inch) mninmm ]l ength.
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2.2.7 Emitter Hose and Distribution Tubing

Em tter hose and distribution tubing shall conformto ASTM D 2287, maxi mum
i nside dianeter of 13 nm (1/2 inch), mninmmwall thickness of 2.286 mm (90
mls), vinyl plastic extruded fromnon-rigid chloride, integrally al gae-
resi stant, honogeneous throughout, snooth inside and outside, free from
foreign materials, cracks, serrations, blisters and other effects. Slip
fittings shall be provided

2.3 SPRI NKLER AND EM TTER HEADS
2.3.1 Pop-Up Spray Heads
2.3.1.1 Ceneral Requirenents

Pop-up spray heads lay flush with housing, then pop up when water pressure
138 kPa is activated in system The rising nmenber supporting the nozzle
shall be identical on full, half, third or quarter pattern sprinklers so
that nozzles will be interchangeable. The sprinkler head shall be designed
to be adjustable for coverage and flow. The nozzle shall be renovable so
head does not have to be renpved for flushing or cleaning. Nozzle rises a
m ni rum of 100 nm (4 inches) above the body. The body shall be constructed
with a 13 nm female thread for installation in a fixed underground pipe
system

2.3.1.2 Shrubbery Sprinkl er Heads
Sprinkl er heads shall be conical spray with adjustable or non-adjustable
coverage and desi gned for permanent aboveground nmounting on riser or pop-ups
at a height conpatible with ground covers. Provide brass nozzl es.

2.3.2 Rot ary Pop-Up Sprinklers

Sprinkler coverage, distribution rate, pop-up, trajectory, and maxi num
hei ght shall be in accordance with Manufacturer's specifications.
Construction shall be high inpact nolded plastic with filter screen
reduci bl e watering radius, and choice of 75 nmto 100 mm pop-up nozzles in
turf areas and 300 nmm pop-up nozzles in planted areas and have adjustable
radi us capabilities.

2.3.3 Bubbl er Sprinkl er Heads

Heads shall be nultiple-spray bubbler with adjustable flow and designed for
per manent aboveground nounting on risers.

2.3.4 Surface Connected Lawn Sprinkl er Heads
Heads shall be an inpulse type with or wi thout sled, ring, or wheel base;
nultiple T Type; a rotary type with sled, spike or wheel base; or
oscillating type with wheel or sled base

2.3.5 Enmi tter Heads

Emitter heads shall be self-cleaning, pressure conpensating di aphragmwith
one or six self-piercing barbed outlets; each capable of emtting from1 to
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8 L/hour (1/4 to 2 gallons per hour) flow. Emtter body shall be
ultraviolet stabilized, algae, and heat resistant plastic construction.

2.4 VALVES
2.4.1 Gate Val ves, Less than 80 nm (3 I nches)

Gate valves shall conformto the requirenments of MSS SP-80, Type 1, C ass
150, threaded ends.

2.4.2 Gate Valves, 80 mm (3 Inches) and Larger

Gate valves shall conformto the requirenents of AWM C509 and have

encapsul ated resilient wedge, parallel seats, non-rising stems, and open by
countercl ockwi se turning. End connections shall be flanged. Interior
construction of valves shall be bronze including stemcontaining a nmaximum 2
percent al um num and naxi nrum 16 percent zinc.

2.4.3 Angl e Val ves, Less Than 65 nm (2-1/2 I nches)

Angl e val ves shall conformto the requirenents of M5S SP-80, Type 3, C ass
150 threaded ends.

2.4. 4 Angl e Val ves, 65 mm (2-1/2 Inches) and Larger

Angl e val ves shall conformto the requirenments of MSS SP-85, Type II, C ass
250 threaded ends.

2.4.5 Qui ck Coupling Val ves

Qui ck coupling val ves shall have brass parts and shall be two-piece unit
consi sting of a coupler water seal valve assenbly and a renovabl e upper body
to allow spring and key track to be serviced w thout shutdown of main. Lids
shall be | ockable vinyl with spring for positive closure on key renoval.

2.4.6 Renmpt e Control Valves, Electrica

Renpot e control valves shall be sol enoid actuated gl obe valves of 20 to 80 mm
(3/4 to 3 inch) size, suitable for 24 volts, 50 cycle, and designed to
provide for shut-off in event of power failure. Valve shall be cast bronze
or brass or plastic housing suitable for service at 1034 kPa (150 psi)
operating pressure with external flow control adjustnent for shut-off
capability, external plug at diaphragm chanber to enabl e nanual operation,
filter in control chanber to prevent val ve body clogging with debris,

durabl e di aphragm and accessibility to internal parts without renpving

val ve from system

2.4.7 Drain Val ves

2.4.7.1 Manual Val ves
Manual val ves shall conformto requirenents of MSS SP-80, Type 3, Class 150
threaded ends for sizes less than 65 mm (2-1/2 inches) and MSS SP-85, Type

Il, Class 250 threaded ends for sizes 65 mm (2-1/2 inches) and | arger

2.4.7.2 Aut omati ¢ Val ves
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Aut omatic val ves shall be brass or plastic, spring |loaded ball drip type,
Class 150 and threaded ends, designed to close at 18 kPa (6 foot) pressure
head with positive seal at 21 kPa (3 psi) pressure or greater and be open to
drain at less than 21 kPa (3 psi) pressure

2.4.8 Pressure Regul ati ng Master Val ve

Pressure regul ati ng nmaster val ve shall be autonmatic nechani cal self-

cl eani ng, self-purging control system having an adjustable pressure setting
operated by a solenoid on alternating current with 0.70 anperes at 24 volts.
Val ve shall close slowy and be free of chatter in each di aphragm position,
have manual flow stemto adjust closing speed and internal flushing, and two
i nl et tappings capable of being installed as a straight pattern valve. Body
shall be cast bronze or brass with renovable brass seat serviceable fromtop
wi t hout renoving val ve body fromsystem Valve shall operate at 1034 kPa
(150 psi) working pressure and pilot range from 70 to 875 kPa (10 to 125

psi) .
2.4.9 Backfl ow Preventers

Reduced pressure principle assenblies, double check val ve assenblies,

at nospheric (nonpressure) type vacuum breakers, and pressure type vacuum
breakers shall be tested, approved, and |listed in accordance wi th FCCCHR-
CCC. Backflow preventers with internedi ate atnnospheric vent shall be in
accordance with ASSE 1012. Reduced pressure principle backflow preventers
shal |l be in accordance with ASSE 1013

2.4.9.1 Pressure Type Vacuum Breaker
Vacuum breaker shall conformto the requirements of ASSE 1020 and shall be
bronze construction, with one or two check val ves, vacuumrelief, inlet and

di scharge shut-offs valves, field test cocks, and vacuumrelief opening of
greater dianeter than unit.

2.4.9.2 Reduced Pressure Type Backfl ow Preventers
Backfl ow preventers shall be Class 150 flanged, bronze nounted gate val ve
and strainer, 304 stainless steel or bronze, internal parts. Total pressure
drop through compl ete assenbly shall be a maxi mum of 70 kPa (10 psi) at
rated flow. Piping shall be red brass pipe and fittings. Strainers shal
be bronze or brass construction with gasket caps. Units shall have 200-nesh
stai nl ess steel screen el enments.

2.5 ACCESSORI ES AND APPURTENANCES

2.5.1 Val ve Keys for Manually Operated Val ves

Val ve keys shall be 15 mm (1/2 inch) dianmeter by 1000 nm [ong, tee handles
and keyed to fit val ves.

2.5.2 Val ve Boxes and Concrete Pads
2.5.2.1 Val ve Boxes
Val ve boxes shall be cast iron, plastic |ockable, or precast concrete for

each gate valve, manual control valve and renmpte control valve. Box sizes
shall be adjustable for valve used. Whrd "IRRI GATION' shall be cast on
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cover. Shaft dianmeter of box shall be mninmm 130 nm (5-1/4 inches). Cast
i ron box shall have bitum nous coating.

2.5.2.2 Concr et e Pads

Concrete pads shall be precast or cast-in-place reinforced concrete
construction for reduced pressure type backfl ow preventers.

2.5.3 Pressure Gauges
Pressure gauges shall conformto requirenents of ASME B40.1, single style
pressure gauge for water with 115 nm (4-1/2 inch) dial brass or al um num
case, bronze tube, gauge cock, pressure snubber, and siphon. Scal e range
shall be suitable for irrigation sprinkler systens.

2.5.4 Service Cl anps

Service clanps shall be bronze flat, double strap, with neoprene gasket or
"O'-ring seal.

2.5.5 Water Hammer Arresters
Wat er hanmer arrester shall conformto the requirenents of PDI VWH 201
stainl ess steel construction with an encased and seal ed bel |l ows conpression
chanber .

2.5.6 Em tter Head Accessories

2.5.6.1 St rai ner
Strainer shall be provided at inlet to each drip line. Strainer shall have
stai nl ess steel screen having equival ent of 140-nesh filtration capacity and
i ncorporate flush valves within strainer to clean screen without
di sassenbling unit.

2.5.6.2 Pressure Regul at or

Pressure regul ator shall be provided at each drip systemif supply pressure
exceeds 350 kPa (50 psi).

2.5.6.3 Ri ser Adapters
Ri ser adapters shall be provided with a rigid piping system
2.5.6.4 Tubi ng St akes

Tubi ng stakes shall be plastic coated steel, or other non-corrosive strong
material to secure tubing

2.5.6.5 Emtter Qutlet Check Valve (Bug Cap)
Check val ves shall be provided at end of each emtter outlet distribution
line. Valves shall pernmt free flow of water with mninumrestriction

prevent back siphoning, entry of insects, and contanination into outl et
ports.
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5.6.6 Access Sl eeve

Access sl eeve shall be provided at buried emtters placed in covered boxes.
Li ds of access sl eeve shall be secured with renovable lugs. Drip hose in
both vertical and horizontal axis shall be secured.

.5.6.7 Cl osure Caps

Cl osure caps shall be in accordance with manufacturer's recomendati ons.

.6 AUTOVATI C CONTROLLERS, ELECTRI CAL

Controller shall conformto the requirenents of NEMA ICS 2 with 220-volt

si ngl e phase service, operating with indicated stations, and grounded
chassis. Enclosure shall conformto NEMVA ICS 6 Type 3R, with | ocking hinged
cover, wall-munted. Controller shall be programmed for various schedul es
by setting switches and dials equipped with the followi ng features: A
switch for each day of week for two schedules, allow ng each station to be
schedul ed individually as to days of watering; a mnute switch for each
station with a positive increnent range of 3 to 60 minutes, set tine within
one percent; a switch allow ng selected schedules to be repeated after each
conpletion of initial watering schedule and all owi ng each operation to be
schedul ed t hroughout a 24-hour day; a circuit breaker for surge protection;
and circuit for a 9-volt rechargeable N Cad battery.

T ELECTRI CAL VWORK

Wring and rigid conduit for electrical power shall be in accordance with
NFPA 70, and Section 16375A ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

.8 CONCRETE MATERI ALS

Concrete shall have a conpressive strength of 17 MPa at 28 days as
specified in Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE.

.9 WATER SUPPLY MAI N MATERI ALS

Tappi ng sl eeves, service cut off valves, and connections to water supply
mai ns shall be in accordance with Section 02510A WATER DI STRI BUTI ON SYSTEM

.10 I NSULATI NG JOI NTS

Insulating joints and dielectric fittings shall be in accordance with
Secti on 02510A WATER DI STRI BUTI ON SYSTEM

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Sprinkler systemshall be installed after site gradi ng has been conpl et ed.
Excavation, trenching, and backfilling for sprinkler systemshall be in
accordance with the applicable provisions of Section 02316A EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

1.1 Trenchi ng
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Trench around roots shall be hand excavated to pipe grade when roots of 50
mnm diameter or greater are encountered. Trench width shall be 100 mm

m ni mum or 1-1/2 times dianeter of pipe, whichever is wider. Backfill shal
be hand tanped over excavation. When rock is encountered, trench shall be
excavated 100 nmm deeper and backfilled with silty sand (SM or well-graded
sand (SW to pipe grade. Trenches shall be kept free of obstructions and
debris that woul d damage pi pe. Subsoil shall not be nixed with topsoil

Exi sting concrete wal ks, drives and other obstacles shall be bored at a
depth conforming to bottom of adjacent trenches. Pipe sleeves for bored
pi pe shall be two pipe dianmeters |arger than sprinkler pipe

3.1.2 Pi pi ng System
3.1.2.1 Cover

Under ground pi ping shall be installed to neet the mni mum depth of backfil
cover specified

3.1.2.2 Cl ear ances

M ni mum hori zontal clearances between |ines shall be 100 nm for pipe 50 mm
(2 inches) and less; 300 mm for 65 mm (2-1/2 inches) and larger. M ninum
vertical clearances between lines shall be 25 nm

3.1.2.3 M ni rum Sl ope

M ni mum sl ope shall be 50 mmper 10 m in direction of drain val ves.
3.1.3 Pi ping Installation
3.1.3.1 Pol yvi nyl Chl oride (PVC) Pipe

a. Solvent-cenented joints shall conformto the requirenents of ASTM D
2855.

b. Threaded joints shall be full cut with a maxi mum of three threads
remai ni ng exposed on pipe and nipples. Threaded joints shall be nade tight
wi t hout recourse to wicks or fillers, other than polytetrafluoroethyl ene
thread tape

c. Piping shall be joined to conformw th requirenents of ASTM D 2774
or ASTM D 2855, and pi pe manufacturer's instructions. Pipe shall be
installed in a serpentine (snaked) manner to allow for expansion and
contraction in trench before backfilling. Pipes shall be installed at
tenperatures over 5 degrees C

3.1.3.2 Sol dered Copper Tubi ng
Pi pe shall be reaned and burrs renpved. Contact surfaces of joint shall be
cl eaned and polished. Flux shall be applied to nale and femal e ends. End
of tube shall be inserted into fittings full depth of socket. After

sol dering, a solder bead shall show continuously around entire joint
circunference. Excess acid flux shall be renoved fromtubings and fittings.

3.1.3.3 Threaded Brass or Gal vani zed Steel Pipe
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Prior to installation, pipe shall be reaned. Threads shall be cut in
conformance with ASME B1.2. Pipe joint compound shall be applied to nmale
end only.

3.1.3.4 I nsulating Joints

Insulating and dielectric fittings shall be provided where pipes of
dissimlar netal are joined and at connections to water supply nmains as
shown. Installation shall be in accordance with Section 02510A WATER
DI STRI BUTI ON SYSTEM

3.1.3.5 G ooved Mechanical Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the sanme nanufacturer. Pipe and groove di nentions shall conply
with the tolerances specified by the coupling manufacturer. The diameter of
grooves made in the field shall be nmeasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland mcroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. Gove width and dinension of groove fromend of pipe shall be
neasured and recorded for each change in grooving tool setup to verify
conpliance with the coupling manufacturer's tol erances. Gooved joints
shal |l not be used in conceal ed | ocations.

3.1.4 Installati on of Val ves

3.1.4.1 Manual Val ves
Val ves shall be installed in a valve box extending fromgrade to bel ow val ve
body, with a mni mum of 100 mm cover neasured fromfinish grade to top of
val ve stem

3.1.4.2 Automatic Val ves
Val ve shall be set plunmb in a valve box extending from grade to bel ow val ve
body, with m ni num of 100 mm cover neasured from grade to top of valve.
Automatic val ves shall be installed beside sprinkler heads with a val ve box.

3.1.4.3 Drain Val ves
Entire systemshall be nmanually or autonmmtically drai nable. Low points of
system shal |l be equi pped with drain valve draining into an excavati on
containing 0.03 cubic neter gravel. Gravel shall be covered with building
paper then backfilled with excavated material and 150 mm of topsoil

3.1.5 Sprinklers and Quick Coupling Val ves
Sprinklers and val ves shall be installed plunb and level with terrain

3.1.6 Installation of Drip Irrigation System

3.1.6.1 Emitter Hose
Emitter laterals shall be buried 150 mm deep. Connections shall be sol vent

wel ded in accordance with manufacturer's reconmendation to standard wei ght
Schedul e 40 PVC fittings and bushings. Hose shall be installed in a
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serpenti ne manner. Wen cutting hose, shearing tool such as a pipe cutter,
knife, or shears shall be used. Manufacturer's recommended tool and
procedures when punching hose for emtters shall be foll owed

3.1.6.2 Em tter Heads

Emitters shall be installed in a plastic enmitter box. Emtter on a rigid
PVC ni ppl e shall be connected to PVC drip lateral with a tee or el bow
Tubi ng shall be attached to barbed fitting and daylight distribution tubing
at root ball secured with stake, with bug cap at end of secured distribution
tubing. After installing enmitters and before operating system end of drip
| ateral shall be opened and flushed clean. The nunber of emitters on a line
shall not exceed manufacturer's recommendati ons for that hose or

di stribution tubing size and |ength.

3.1.6.3 Tubi ng St akes

Main irrigation line shall be secured with stakes where line is aboveground
St akes shall be spaced to ensure that hose does not shift location in
presence of foot traffic, operations, gravity on slope installations, or
environnental effects. Discharge of the emtter distribution tubing shal
be staked to ensure that discharge point of emtter will be maintained at
specified position inrelation to plant material to be irrigated

3.1.7 Backfl ow Preventers
Backfl ow preventer shall be installed in new connection to existing water
di stribution system between connection and control valves. Backfl ow
preventer shall be installed with concrete pads.

3.1.7.1 Pressure Type Vacuum Breaker
Pressure type vacuum breaker shall be installed 300 nm above hi ghest head

3.1.7.2 Reduced Pressure Type
Pi pe lines shall be flushed prior to installing reduced pressure device;
device shall be protected by a strainer |ocated upstream Device shall not
be installed in pits or where any part of device could become subnmerged in
st andi ng wat er.

3.1.8 Control Wre and Conduit

3.1.8.1 Wres
Low vol tage wires may be buried beside pipe in same trench. Rigid conduit
shall be provided where wires run under paving. Wres shall be nunber
tagged at key locations along main to facilitate service. One contro
circuit shall be provided for each zone and a circuit to control sprinkler
system

3.1.8.2 Loops

A 300 nm |oop of wire shall be provided at each valve where controls are
connect ed
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3.1.8.3 Expansi on and Contraction

Mul tiple tubes or wires shall be bundled and taped together at 6 m
intervals with 300 nm |oop for expansion and contraction

3.1.8.4 Splices
El ectrical splices shall be waterproof.
3.1.9 Aut omatic Controller

Exact field | ocation of controllers shall be determ ned before installation.
Coordinate the electrical service to these |ocations. Install in accordance
wi th manufacturer's recomendati ons and NFPA 70

3.1.10 Thrust Bl ocks

Concrete shall be placed so that sides subject to thrust or |oad are agai nst
undi sturbed earth, and valves and fittings are serviceable after concrete
has set. Thrust blocks shall be as specified in Section 02510A WATER

DI STRI BUTI ON SYSTEM

3.1.11 Backfi |
3.1.11. 1 M ni mum Cover

Depth of cover shall be 300 mm for 32 mm (1-1/4 inch) pipe or snaller; 450
mm for 40 to 50 nm (1-1/2 to 2 inch) pipe; 600 mm for 65 nm (2-1/2 inch)
pi pe or larger; 1000 mm for pipes under traffic | oads, farm operations, and
freezing tenperatures; and 450 mm for |owvoltage wires. Reminder of
trench or pipe cover shall be filled to within 80 mm of top with excavated
soil, and conpact soil with plate hand-held conpactors to sane density as
undi st ur bed adj acent soi l

3.1.11. 2 Rest orati on

Top 80 mm shall be filled with topsoil and conpacted with same density as
surrounding soil. Lawns and plants shall be restored in accordance with
Sections 02921A SEEDI NG 02922A SODDI NG, 02923A SPRI GG NG and Section
02930A EXTERI OR PLANTI NG. Pavenents shall be restored in accordance with
Section 02741A.

3.1.12 Adj ust nent

After grading, seeding, and rolling of planted areas, sprinkler heads shal
be adjusted flush with finished grade. Adjustnents shall be nade by
provi di ng new ni ppl es of proper length or by use of heads having an approved
device, integral with head, which will pernmit adjustment in height of head
wi t hout changi ng pi pi ng.

3.1.13 Di si nfection
Sprinkler systemfed froma potable water system shall be disinfected

upstream of backfl ow preventer in accordance with Section 02510A WATER
DI STRI BUTI ON SYSTEM
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3.1.14 Cl eani ng of Piping

Prior to the hydrostatic and operation tests, the interior of the pipe shal
be flushed with clean water until pipe is free of all foreign materials.

Fl ushi ng and cl eani ng out of system pi pe, valves, and conponents shall not
be consi dered conpleted until wi tnessed and accepted by Contracting O ficer.

3.2 FI ELD TESTS

Al'l instrunments, equipnment, facilities, and | abor required to conduct the
tests shall be provided by Contractor

3.2.1 Hydrostatic Pressure Test

Pi ping shall be tested hydrostatically before backfilling and proved tight
at a hydrostatic pressure of 1034 kPa (150 psi) without punping for a period
of one hour with an all owable pressure drop of 35 kPa (5 psi). |If

hydrostatic pressure cannot be held for a m ninum of 4 hours, Contractor
shall make adjustnments or replacenents and the tests repeated unti
satisfactory results are achi eved and accepted by the Contracting Oficer.

3.2.2 Leakage Tests

Leakage tests for service main shall be in accordance with Section 02510A
WATER DI STRI BUTI ON SYSTEM

3.2.3 Oper ation Test

At conclusion of pressure test, sprinkler heads or enmtter heads, quick
coupling assenblies, and hose valves shall be installed and entire system
tested for operation under nornal operating pressure. Operation test
consists of the systemoperating through at |east one conpl ete progranmmed
cycle for all areas to be sprinkled

3.3 FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagranms under glass or in
| ami nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be franmed as specified above and
post ed beside the diagrans. The framed instructions shall be posted before
acceptance testing of the system After as-built draw ngs are approved by
Contracting Oficer, controller charts and progranmm ng schedul e shall be
prepared. One chart for each controller shall be supplied. Chart shall be

a reduced drawi ng of actual as-built systemthat will fit the maxi num
di mensi ons inside controller housing. Black line print for chart and a
di fferent pastel or transparent color shall indicate each station area of

coverage. After chart is conpleted and approved for final acceptance, chart
shal | be seal ed between two 0.505 nmm (20 mil) pieces of clear plastic

3.4 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nmenbers. Training shall be provided for a total period of
4 hours of normal working tinme and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shall cover all of the itens contained in the operating and nmai nt enance
manual s.
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3.5 CLEANUP

Upon conpletion of installation of system all debris and surplus materials
resulting fromthe work shall be renoved.

-- End OF Section --
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SECTI ON 02870A

SI TE FURNI SHI NGS
06/ 01

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications shall be referred to in the text by
basi ¢ desi gnation only.

1.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (2000) Carbon Structural Steel

ASTM A 48M (1994el) Gray lIron Castings (Metric)

ASTM A 123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coatings on
Iron and Steel Products

ASTM A 153/ A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 500 (1999) Col d- Forned Wl ded and Seaml ess Car bon
Steel Structural Tubing in Rounds and Shapes

ASTM A 501 (1999) Hot-Fornmed Wel ded and Seam ess Car bon
Steel Structural Tubing

ASTM A 615/ A 615M (2000) Defornmed and Plain Billet-Steel Bars
for Concrete Reinforcenment

ASTM B 26/ B 26M (1999) Al um num Al'l oy Sand Casti ngs

ASTM B 62 (1993) Conposition Bronze or Qunce Mt al
Casti ngs

ASTM B 108 (1999) Al um num Al'l oy Permanent Ml d Castings

ASTM C 150 (1999a) Portland Cenent

ASTM D 648 (2000) Deflection Tenperature of Plastics
Under Fl exural Load

ASTM D 2990 (1995) Tensile, Conpressive, and Fl exural
Creep and Creep-Rupture of Plastics

ASTM F 1487 (1998) Standard Consuner Safety Perfornance

2 SUBM TTALS

Specification for Playground Equi prent for
Public Use
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Government approval is required for submittals with a "G' designation
submttals not having a "G' designhation are for information only. \When
used, a designation follow ng the "G' designation identifies the office that
will review the submttal for the Governnment. The follow ng shall be

subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs.
Site Furnishing Standards; G
Dr awi ngs showi ng scal ed details of proposed site furnishings,
el evations for each type of site furnishing; dinmensions, details,
and met hods of nounting or anchoring; shape and thickness of
materi als; and details of construction.
SD- 03 Product Dat a
Site Furnishings; G
Manuf acturer's descriptive data and catal og cuts.
Installation; G
Manufacturer's installation and maintenance instructions.
Materials; G

A listing indicating the furnishings provided have been in proven
satisfactory use for at |east 2 years.

SD- 04 Sanpl es
Fi ni sh; G
Two sets of color data for each furnishing displaying
manuf acturer's col or selections and finishes, and identifying those
colors and finishes proposed for use.
SD- 06 Test Reports
Recycl ed Material; G
A report of site furnishing parts consisting of recycled
mat eri als. Product specification data, providing test information
for deflection and creep in accordance with ASTM D 648 and ASTM D
2990 for site furnishings which use plastic |unber as a conponent,
shall be subnmitted. The data shall provide a conparison of
deflection and creep nmeasurenents to other conparable materials.
Testing; G

A report of post-installation test results.

1.3 DELI VERY, STORAGE, AND HANDLI NG
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Materials shall be delivered, handl ed, and stored in accordance with the
manuf acturer's recomendati ons. The storage area shall be as designated.
The materials shall be stored in a dry, covered area until installed.

.4 I NSPECTI ON

Site furnishings shall be inspected upon arrival at the job site for
conformity to specifications and quality in accordance with paragraph
MATERI ALS. Unacceptable itens shall be renpved fromthe job site.

PART 2 PRODUCTS

2.

1 MATERI ALS

Mat erials shall be the standard products of a manufacturer regularly engaged
in the manufacture of such products. The naterials provided shall be of a
type with proven satisfactory use for at |east 2 years.

B Concrete

Portl and cement shall conformto ASTM C 150 Types I, II, or I1I.

1,101 Pre-cast Concrete

Pre-cast concrete material and products shall conformto Section 03413
PRECAST ARCHI TECTURAL CONCRETE.

.1.1.2 Cast-in-Place Concrete

Cast-in-place concrete materials and products shall conformto Section 03330
CAST- | N- PLACE ARCHI TECTURAL CONCRETE.

1.2 Masonry

Masonry material and products shall conformto Section 04200 MASONRY.

.1.3 Met al

Metallic materials and products shall conformto Section 05500 M SCELLANEOUS
METAL. Metal conponents shall be furnished with factory drilled holes.
Conponents shall be free of excess weld and spatter. Metal conponents with
holes that will not be filled by hardware or hidden by other conponents will
be rejected.

.1.3.1 St eel

Structural steel products shall conformto ASTM A 36/ A 36M ASTM A 500 and
ASTM A 501.

.1.3.2 Rei nforci ng Steel

Steel used for reinforcenent shall be defornmed billet steel G ade 40 .
Steel shall conformto ASTM A 615/ A 615M

.1.4 Wood
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The Contractor shall provide prem um grade wood free of knots; boards with
eased edges and ends; and wood conponents with factory drilled holes.
Conponents with holes that will not be filled by hardware or hidden by other
conponents will be rejected

2.1.4.1 Tr eat nent

Whod that is not naturally rot and insect resistant shall be treated with
standard procedures. Creosote, pentachlorophenol, tributyl tin oxide shal
not be used in conformance with ASTM F 1487. Anmoni um Copper Quat (ACQ
shall not be used for surfaces likely to contact the skin of small children

2.1.4.2 Sel ecti on

Wbod products shall be selected to withstand the climatic conditions of the
region in which the site is |ocated

2.2 HARDWARE

Har dwar e shall be stainless steel zinc-plated or galvanized steel in
accordance with ASTM A 153/ A 153M and conpatible with the material to which
applied. All exposed hardware shall match in color and finish. Munting
har dwar e shall be conceal ed, recessed, and pl ugged

2.3 ANCHORS

Anchors shall be provided, where necessary, for fastening site furnishings
securely in place and in accordance with approved manufacturer's
instructions. Anchoring devices that nmay be used, when no anchors are

ot herwi se specified or indicated, include anchor bolts, slotted inserts,
expansi on shields for concrete; toggle bolts and through bolts for nmasonry;
machi ne carriage bolts for steel; and |ag bolts and screws for wood

2.4 FI NI SH
Finish shall be as specified by the manufacturer or as indicated. Exposed
surfaces and edges shall be rounded, polished, or sanded. Finish shall be
non-toxi c, non-glare, and resistant to corrosion. Exposed surfaces shall be
smoot h and splinter-free exposed surfaces.

2.4.1 Coat i ngs

2.4.1.1 Gal vani zi ng

Gal vani zed conponents shall be hot-dipped in zinc after fabrication in
accordance with ASTM A 123/ A 123M  Tailings and sharp protrusions forned as
a result of the hot-dip process shall be renpbved and exposed edges

bur ni shed

2.4.1.2 Pol yest er Powder
Powder - coat ed surfaces shall receive electrostatic zinc coating prior to
pai nting. Powder coating shall be electrostatically applied and oven cured

Pol yest er powder coating shall be resistant to ultraviolet (UV) light.

2.4.1.3 Pol yvi nyl -chl ori de (PVC)
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PVC coating shall be primed with a clear acrylic thernosetting sol ution.
The primed parts shall be preheated prior to dipping. The liquid polyvinyl
chloride shall be ultraviolet (UV) stabilized and nold-resistant. The
coated parts shall be cured. The coating shall be a minimum2 mm thick
plus or mnus 0.5 mMm and shall have an 85 duroneter hardness with a slip-
resistant finish.

2.4.2 Wbod Seal ants
Exposed wood surfaces shall have, as a mininmum two shop coats of paint,
varni sh, sealer, or other approved preservative. Sealants shall seal al
applied surfaces fromair.

2.4.3 Pai nt

Pai nt shall be factory applied with a mi ninumof 2 coats. Paint shall be
weat her-resi stant and resistant to cracking, peeling and fading.

2.4. 4 Col or

Col or of site furnishing conponents to be sel ected/ approved by Contracting
O ficer or his representative.

2.5 SI TE FURNI SHI NG STANDARDS

Site furnishings shall be furnished with the di nensions and requirenents
i ndi cat ed.

2.5.1 Benches and Chairs
Benches and chairs shall be furnished with no sharp edges or protruding
har dware. The Petoskey Bench () | ength, manufactured by Landscapeforns,
Inc. (800) 521-2546 or approved equival ent.
2.5.1.1 Hei ght of Benches and Chairs
The hei ght above finished grade or specified surface shall be as specified.
2.5.1.2 Seat
The seat surface shall be red panel as specified.
2.5.1.3 Back Rest
The hei ght of the back rest shall be as specified.
2.5.1.4 Arm Rest
Hei ght of armrests to be as specified.

2.5.1.5 \Weight Linit

Seats shall support a mninum 136 kg for each person they are designed to
accommodat e.

2.5.2 Trash and Litter Receptacles
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Trash and litter receptacles shall be furnished with weather protection
odor containnment, and insect/animal-proofing. Container size shall be as
directed . Trash receptacle to be the Petoskey Litter receptacle (20 inch
di ameter x 42 inch height), manufactured by Landscapeforns, Inc. (800) 521-
2546 or approved equi val ent.

.5.2.1 Hei ght

Trash and litter deposit openings shall be as specified

.5.2.2 Li ners

Trash and litter receptacles shall be furnished as per manufacturer's
specification. Self-dunping type designs to include hinged bottom top or
sides will be rejected

.5.2.3 Anchor s

Trash and litter receptacles that can be anchored to resist overturning by
typi cal use, high winds, or aninmals shall be furnished and anchored in
accordance with the manufacturer's recomendati ons.

.5.2. 4 Openi ngs

Openings for trash and litter insertion shall be as specified. Edges of the
openi ngs shall be crinped, rounded and snpot hed

PART 3 EXECUTI ON

3.

1 I NSTALLATI ON

The Contractor shall verify that finished grades and ot her operations

af fecting mounting surfaces have been conpleted prior to the installation of
site furnishings. Site furnishings shall be installed plunb and true in
accordance with the approved manufacturer's instructions.

1.1 Child Accessibility

VWhen child accessibility requirenents are to be net, child anthroponetric
di mensi ons nust be used and not adult anthroponetric di nensions.

1.2 Parts

New parts shall be acquired fromthe manufacturer. Substitute parts wll
not be accepted unl ess approved by the manufacturer

.1.3 Assenbl y

When the inspection of parts has been conpleted, the site furnishings shal
be assenbl ed and anchored according to nmanufacturer's instructions or as

i ndicated. When site furnishings are assenbled at the site, assenbly shal
not interfere with other operations or pedestrian and vehicular circulation

.1. 4 Testing

Each site furnishing shall be tested to determ ne a secure and correct
installation. A correct installation shall be according to the
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manuf acturer's recomendati ons and by the foll owing procedure: The
Contractor shall neasure the physical dinensions and cl earance of each
installed site furnishing for conpliance with manufacturer's reconmendati ons
and as indicated. Site furnishings which do not conply shall be
reinstalled. Fasteners and anchors determ ned to be non-conpliant shall be
replaced. A written report describing the results of the testing shall be
provi ded.

3.2 RESTORATI ON AND CLEAN UP
VWhen the installation has been conpleted, the Contractor shall clean up and
protect the site. Existing areas that have been damaged fromthe

installation operation shall be restored to original condition at
Contractor's expense.

3.2.1 Clean Up
The site shall be cleaned of all materials associated with the installation
Site furnishing surfaces shall be cleaned of dirt, stains, filings, and
ot her bl enmi shes occurring from shipnment and installation. C eaning nethods

and agents shall be according to manufacturer's instructions or as
i ndi cat ed.

3.2.2 Protection
The area shall be protected as required or directed by providing barricades
and signage. Signage shall be in accordance with Section 10430 EXTERI OR
S| GNAGE

3.2.3 Di sposal of Materials

Excess and waste naterial shall be renpved and di sposed of f Governnent
property.

3.3 RE- | NSTALLATI ON
VWere re-installation is required, the follow ng shall be acconplished
a. Re-install the product as specified. Material acquisition of
replacenent parts is the responsibility of the Contractor. Provide
repl acenent materials that are new and supplied by the origina
manuf acturer to match

b. Damage caused by the failed installation shall be repaired.

-- End OF Section --
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SECTI ON 02921A

SEEDI NG
05/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U. S. DEPARTMENT OF AGRI CULTURE ( USDA)
AMS Seed Act (1995) Federal Seed Act Regul ations Part 201

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Limng Materials

ASTM D 977 (1998) Emulsified Asphalt

ASTM D 2028 (1976; R 1997) Cutback Asphalt (Rapid-Curing
Type)

ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1992; R 1996) Topsoil Used for Landscaping
Pur poses

ASTM D 5883 (1996el) Use of Rotary Kiln Produced Expanded

Shale, Clay or Slate (ESCS) as a M neral
Amendnent in Topsoil Used for Landscapi ng and
Rel at ed Pur poses

.2 SUBM TTALS

Governnent approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Dat a
Equi prent; G
Surface Erosion Control Material; G
Chem cal Treatnent Material; G
Manuf acturer's literature including physical characteristics,
application and installation instructions for equipnent, surface
erosion control material and chenical treatnent material.

A listing of equipnment to be used for the seeding operation.
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Delivery; G
Del i very schedul e.
Fi ni shed Grade and Topsoil; G
Fi ni shed grade status.
Topsoil; G

Avail ability of topsoil fromthe stripping and stock piling
operati on.

Quantity Check

Bag count or bul k wei ght neasurements of material used conpared
with area covered to determne the application rate and quantity
i nstall ed.
Seed Establishment Period

Cal endar tinme period for the seed establishnent period. Wen
there is nore than one seed establishnent period, the boundaries of
the seeded area covered for each period shall be described.

Mai nt enance Record

Mai nt enance work performed, area repaired or reinstall ed,
di agnosi s for unsatisfactory stand of grass plants.

Application of Pesticide; G

Pesticide treatnent plan with sequence of treatnment work with
dates and tinmes. The pesticide trade nanme, EPA registration
nunber, chemnmi cal conposition, formulation, concentration of
original and diluted material, application rate of active
i ngredi ents, nethod of application, area treated, amunt appli ed;
and the name and state |icense nunber of the state certified
applicator shall be included.

SD- 04 Sanpl es

Del i vered Topsoil; G

Sanpl es taken from several |ocations at the source.
Soi |l Amendnents:; G

A 4.5 kg sanple.
Mul ch

A 4.5 kg sanple.

SD- 06 Test Reports
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Equi prent Cal i brati on

Certification of calibration tests conducted on the equi pnent
used in the seedi ng operation.

Soil Test; G

Certified reports of inspections and | aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test methods used and conpliance with recogni zed test
standards shall be descri bed.

SD-07 Certificates

Seed; G
Topsoil; G

pH Adj uster; G
Fertilizer; G

Organic Material; G
Soil Conditioner; G

Prior to the delivery of materials, certificates of conpliance
attesting that materials nmeet the specified requirenents.
Certified copies of the material certificates shall include the
fol | owi ng:

a. Seed. Classification, botanical name, comobn namne,
percent pure live seed, mininmum percent germnation and hard seed,
maxi mum percent weed seed content, and date tested.

b. Topsoil. Particle size, pH, organic matter content,
textural class, soluble salts, chemical and mechani cal anal yses.

c. pH Adjuster. Calciumcarbonate equival ent and sieve
anal ysi s.

d. Fertilizer. Chenical analysis and conposition percent.
e. Oganic Material: Conposition and source.
f. Soil Conditioner: Conposition and source.
g. Milch: Conposition and source.
h. Asphalt Adhesive: Conposition
i. Pesticide. EPA registration nunber and registered uses.
1.3 SOURCE | NSPECTI ON
The source of delivered topsoil shall be subject to inspection.
1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG

1.4.1 Del i very
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A delivery schedul e shall be provided at |east 10 cal endar days prior to the
first day of delivery.

1.4.1.1 Del i vered Topsoi

Prior to the delivery of any topsoil, its availability shall be verified in
paragraph TOPSO L. A soil test shall be provided for topsoil delivered to
the site.

1.4.1.2 Soi | Amendnents

Soi | amendnents shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chem cal analysis. 1In lieu of

contai ners, soil anendnents nay be furnished in bulk. A chem cal analysis
shall be provided for bulk deliveries.

1.4.1.3 Pesti ci des

Pesticide material shall be delivered to the site in the original, unopened
containers bearing |egible |abels indicating the EPA registration nunmber and
the manufacturer's regi stered uses.

1.4.2 I nspection

Seed shall be inspected upon arrival at the job site for conformty to
species and quality. Seed that is wet, noldy, or bears a test date five
nont hs or ol der, shall be rejected. Oher materials shall be inspected for
conpliance with specified requirenments. The followi ng shall be rejected
open soil anmendnent containers or wet soil anmendnents; topsoil that contains
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other materia
over a mninmm 40 mm dianeter; and topsoil that contains viable plants and
pl ant parts. Unacceptable materials shall be renmoved fromthe job site.

1.4.3 St or age
Mat erials shall be stored in designated areas. Seed, linme, and fertilizer
shall be stored in cool, dry locations away from contam nants. Chemi ca
treatment material shall be stored according to manufacturer's instructions
and not with seeding operation materials.

1.4.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

1.4.5 Tine Limtation

Hydroseeding tine limtation for holding seed in the slurry shall be a
maxi mum 24 hours.

PART 2 PRODUCTS
2.1 SEED

2.1.1 Seed Cl assification
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St at e- approved seed of the |latest season's crop shall be provided in
ori gi nal seal ed packages bearing the producer's guaranteed anal ysis for
percentages of m xture, purity, germ nation, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AMS Seed Act and
applicable state seed | aws.

2.1.2 Per manent Seed Species and M xtures

Per manent seed species and m xtures shall be proportioned by wei ght as
speci fied by the Burlington County Soil Conservation District

2.1.3 Tenporary Seed Speci es

Tenporary seed species for surface erosion control or overseeding shall be
as specified by the Burlington County Soil Conservation District

2.1. 4 Quality
Weed seed shall be a maxi num 1 percent by weight of the total mxture.
2.1.5 Seed M xi ng

The m xi ng of seed may be done by the seed supplier prior to delivery, or on
site as directed.

2.1.6 Substitutions

Substitutions will not be allowed w thout witten request and approval from
the Contracting O ficer.

2.2 TOPSA L

Topsoil shall be as defined in ASTM D 5268. When avail able, the topsoi
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. When additional topsoil is

requi red beyond the avail able topsoil fromthe stripping operation, topsoi
shall be delivered and anended as recomended by the soil test for the seed
speci fied. Topsoil shall be free fromslag, cinders, stones, |unps of soil
sticks, roots, trash or other material over a mninmm40 mm dianeter.
Topsoil shall be free fromviable plants and plant parts.

2.3 SO L AMENDMENTS

Soi | anmendnents shall consist of pH adjuster, fertilizer, organic materia
and soil conditioners neeting the follow ng requirenents. Verm culite shal
not be used.

2.3.1 pH Adj uster
The pH adjuster shall be an agricultural linmng material in accordance with
ASTM C 602. These materials may be burnt linme, hydrated linme, ground
i mestone, sulfur, or shells. The pH adjuster shall be used to create a
favorable soil pH for the plant material specified.

2.3.1.1 Li mest one
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Li mrestone material shall contain a mninmum cal ci um carbonate equi val ent of
80 percent. Gradation: A mninmum 95 percent shall pass through a 2.36 nm
sieve and a m ni num 55 percent shall pass through a 0.250 nm sieve. To
rai se soil pH, ground |inestone shall be used

2.3.1.2 Hydrated Linme
Hydrated |linme shall contain a m ninum cal ci um carbonate equival ent of 110
percent. Gradation: A mninum 100 percent shall pass through a 2.36 nmm
sieve and a m ninum 97 percent shall pass through a 0.250 nm sieve.

2.3.1.3 Burnt Line

Burnt lime shall contain a mninmum cal ci um carbonate equival ent of 140
percent. Gradation: A mninmm 95 percent shall pass through a 2.36 nm
sieve and a m ninum 35 percent shall pass through a 0.250 nm sieve.

2.3.2 Fertilizer
Fertilizer shall be controlled rel ease comercial grade, free flow ng,
uni formin conposition, and consist of a nitrogen-phosphorus-potassi um
ratio. The fertilizer shall be derived from sul phur coated urea, urea
formal dehyde, plastic or polyner coated pills, or isobutylenediurea (IBDU)

Fertilizer shall be balanced with the inclusion of trace minerals and m cro-
nutrients.

2.3.3 Ni trogen Carrier Fertilizer

Nitrogen carrier fertilizer shall be commercial grade, free flow ng, and
uniformin conposition. The fertilizer may be a liquid nitrogen solution

2.3. 4 Organic Materia

Organic material shall consist of either boneneal, rotted manure, deconposed
wood derivatives, recycled conpost, or worm castings.

2.3.4.1 Bonenea

Boneneal shall be finely ground, steamed bone product containing from2 to 4
percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.5 Soi | Conditioner

Soi | conditioner shall be sand, super absorbent polyners, calcined clay, or
gypsum for use singly or in conbination to neet the requirenents of the soi
test.

2.3.5.1 Sand
Sand shall be clean and free of toxic materials. Gadation: A mninmm 95
percent by weight shall pass a 2 nm sieve and a m ni num 10 percent by
wei ght shall pass a 1.18 nm sieve. G eensand shall be balanced with the
inclusion of trace ninerals and nutrients.

2.3.5.2 Super Absorbent Pol yners
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To inprove water retention in soils, super absorbent polyners shall be sized
and applied according to the manufacturer's recommendati ons. Polyners shal
be added as a soil anendnent and be cross-Ilinked pol yacrylam de, with an
absorption capacity of 250-400 tinmes its weight. Polyners shall also be
added to the seed and be a starch grafted pol yacrylonitrite, with graphite
added as a tacky sticker. It shall have an absorption capacity of 100 plus
tinmes its weight.

2.3.5.3 Cal ci ned Cl ay
Cal cined clay shall be granular particles produced fromnmontnorillonite clay
calcined to a mninmum tenperature of 650 degrees C. Gradation: A mninmm
90 percent shall pass a 2.36 nm sieve; a mninmm 99 percent shall be

retained on a 0.250 mm sieve; and a nmaxi num 2 percent shall pass a 0.150 mm
sieve. Bulk density: A maxinmm 640 kil ogram per cubic neter.

2.3.5.4 Gypsum

Gypsum shall be comrercially packaged, free flowi ng, and a mnini mum 95
percent cal cium sulfate by vol une

2.3.5.5 Expanded Shale, Clay, or Slate (ESCS)
Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883
2.4 MULCH

Mul ch shall be free fromweeds, nold, and other deleterious materials.
Mul ch materials shall be native to the region

2.4.1 Straw

Straw shall be stalks fromoats, wheat, rye, barley, or rice, furnished in
air-dry condition and with a consistency for placing with comrercial mnulch-
bl owi ng equi pnent.

2.4.2 Wood Cel | ul ose Fi ber
Wood cel |l ul ose fiber shall not contain any growth or germnination-inhibiting
factors and shall be dyed an appropriate color to facilitate placenent
during application. Conposition on air-dry weight basis: 9 to 15 percent
noi sture, pHrange from4.5 to 6.0.

2.4.3 Paper Fi ber

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of nul ching seed

2.5 ASPHALT ADHESI VE
Asphalt adhesive shall conformto the followi ng: Enulsified asphalt,
conformng to ASTM D 977, Grade SS-1; and cutback asphalt, conformng to
ASTM D 2028, Designation RC- 70.

2.6 WATER
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Wat er shall be the responsibility of the Contractor, unless otherw se noted.
Water shall not contain elenments toxic to plant life.

2.7 PESTI Cl DE
Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification, a soi
fum gant shall have the sane requirenents as a pesticide. The pesticide
mat eri al shall be EPA registered and approved.

2.8 SURFACE EROSI ON CONTROL MATERI AL
Surface erosion control material shall conformto the follow ng:

2.8.1 Surface Erosion Control Bl anket
Bl anket shall be nachi ne produced mat of wood excelsior forned froma web of
i nterlocking wood fibers; covered on one side with either knitted straw
bl anket-1i ke mat construction; covered with biodegradable plastic nmesh; or
i nt erwoven bi odegradabl e thread, plastic netting, or tw sted kraft paper
cord netting.

2.8.2 Surface Erosion Control Fabric
Fabric shall be knitted construction of polypropylene yarn with uniform nmesh
openings 19 to 25 mm square with strips of biodegradable paper. Filler
paper strips shall have a mininumlife of 6 nonths.

2.8.3 Surface Erosion Control Net

Net shall be heavy, tw sted jute nesh, weighing approxi mtely 605 grans per
nmeter and 1200 mm wide with nesh openi ngs of approximately 25 nm square.

2.8.4 Sur face Erosion Control Chem cal s

Cheni cal s shall be high-pol yner synthetic resin or col d-water enul sion of
sel ected petrol eum resins.

2.8.5 Hydr ophilic Coll oids
Hydrophilic colloids shall be physiologically harm ess to plant and ani nal
life without phytotoxic agents. Colloids shall be naturally occurring,
silicate powder based, and shall forma water insoluble nenbrane after
curing. Colloids shall resist nmold growth.

2.8.6 Erosi on Control Material Anchors
Erosi on control anchors shall be as reconmended by the manufacturer.

PART 3 EXECUTI ON

3.1 | NSTALLI NG SEED TI ME AND CONDI TI ONS

3.1.1 Seedi ng Ti e

Seed shall be installed from March to June for spring establishnment; from
Septenber to Decenmber for fall establishnment.

02921A-8



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY

3.

MCGUI RE AFB, NEW JERSEY

1.2 Seedi ng Conditions

Seedi ng operations shall be perforned only during periods when beneficia
results can be obtained. When drought, excessive noisture, or other

unsati sfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the seedi ng operations,
proposed alternate tines shall be submitted for approval.

.1.3 Equi prent Cal i brati on

I medi ately prior to the commencenent of seeding operations, calibration
tests shall be conducted on the equi pnment to be used. These tests shal
confirmthat the equipnent is operating within the nanufacturer's
specifications and will neet the specified criteria. The equi pnent shall be
calibrated a m ni nrum of once every day during the operation. The
calibration test results shall be provided within 1 week of testing.

.1.4 Soi | Test

Delivered topsoil, existing soil in snmooth graded areas, and stockpiled
topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determining the particle size, pH, organic matter content, textural class,
chem cal analysis, soluble salts analysis, and nechanical analysis. Sanple
collection on site shall be random over the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxious weeds, toxic substances, or other
materials harnful to plant growth. The test shall determ ne the quantities
and type of soil anendnents required to meet |ocal growi ng conditions for
the seed species specified.

.2 SI TE PREPARATI ON

2.1 Fi ni shed Grade and Topsoi

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and the placing of topsoil, smooth grading, and conpacti on

requi renents have been conpleted in accordance with Secti on 02300 EARTHWORK
prior to the commencement of the seeding operation

. 2.2 Application of Soil Amendnents

.2.2.1 Appl yi ng pH Adj uster

The pH adjuster shall be incorporated into the soil to a maxi mum 100 mMm
depth or nay be incorporated as part of the tillage operation

.2.2.2 Applying Fertilizer

Fertilizer shall be incorporated into the soil to a nmaxi rum 100 mm depth or
may be incorporated as part of the tillage or hydroseedi ng operation

.2.2.3 Appl yi ng Soi|l Conditioner

The soil conditioner shall be spread uniformly over the soil a mninum 25 mm
depth and thoroughly incorporated by tillage into the soil to a maxi num 100
nm dept h.

02921A-9



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY
MCGUI RE AFB, NEW JERSEY

3.2.2. 4 Appl yi ng Super Absorbent Pol yners

Pol ynmers shall be spread uniformly over the soil as recomended by the
manuf acturer and thoroughly incorporated by tillage into the soil to a
maxi nrum 100 mm dept h.

3.2.3 Till age

Soil on slopes up to a maxi mum 3-horizontal -to-1-vertical shall be tilled to
a mnimum 100 mMm depth. On slopes between 3-horizontal-to-1-vertical and
1-horizontal-to-1 vertical, the soil shall be tilled to a mnimum 50 nm
depth by scarifying with heavy rakes, or other nethod. Rototillers shall be
used where soil conditions and |length of slope permt. On slopes 1-

hori zontal -to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be nmintained as indicated on drawi ngs. Areas conpacted by
construction operations shall be conpletely pulverized by tillage. Soi

used for repair of surface erosion or grade deficiencies shall conformto
topsoil requirenments. The pH adjuster, fertilizer, and soil conditioner may
be applied during this procedure

3.2. 4 Prepared Surface

3.2.4.1 Preparation
The prepared surface shall be a maxi num 25 nm bel ow the adjoi ni ng grade of
any surfaced area. New surfaces shall be blended to existing areas. The
prepared surface shall be conpleted with a light raking to renove debris.

3.2.4.2 Lawn Area Debris

Debris and stones over a mninmum 16 nm in any dinmension shall be renpved
fromthe surface.

3.2.4.3 Field Area Debris

Debris and stones over a mininmum 75 nm in any dinension shall be renoved
fromthe surface

3.2.4. 4 Protection

Areas with the prepared surface shall be protected from conpaction or danmmge
by vehi cul ar or pedestrian traffic and surface erosion

3.3 | NSTALLATI ON

Prior to installing seed, any previously prepared surface conpacted or
damaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON. Seedi ng operations shall not take place when the wind velocity
will prevent uniformseed distribution

3.3.1 Installing Seed
Seedi ng net hod shall be Broadcast Seeding. Seeding procedure shall ensure
even coverage. Gavity feed applicators, which drop seed directly froma

hopper onto the prepared soil, shall not be used because of the difficulty
i n achi eving even coverage, unless otherw se approved. Absorbent polyner
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powder shall be mxed with the dry seed at the rate recommended by the
manuf act urer.

3.3.1.1 Br oadcast Seedi ng

Seed shall be uniformy broadcast at the rate specified by the Burlington
County Soil Conservation District using broadcast seeders. Half the tota
rate of seed application shall be broadcast in 1 direction, with the

remai nder of the seed rate broadcast at 90 degrees fromthe first direction
Seed shall be covered a maxinum 6 nm depth by di sk harrow, steel mat drag,
cul ti packer, or other approved device

3.3.1.2 Rol I'i ng

The entire area shall be firmed with a roller not exceeding 130 kil ogramns
per meter roller width. Slopes over a naxi num 3-horizontal-to-1 vertica
shall not be rolled. Areas seeded with seed drills equipped with rollers
shal |l not be rolled

3.3.2 Mul chi ng
3.3.2.1 Straw Mul ch

Straw nmul ch shall be spread uniformy at the rate of 0.75 netric tons per
hectare. Milch shall be spread by hand, blower-type nulch spreader, or

ot her approved nethod. Ml ching shall be started on the w ndward side of
relatively flat areas or on the upper part of steep slopes, and continued
uniformy until the area is covered. The mulch shall not be bunched or
clunped. Sunlight shall not be conpletely excluded frompenetrating to the
ground surface. All areas installed with seed shall be nulched on the sane
day as the seeding. Milch shall be anchored i mmedi ately follow ng
spreadi ng.

3.3.2.2 Mechani cal Anchor

Mechani cal anchor shall be a V-type-wheel |and packer; a scall oped-disk |and
packer designed to force mulch into the soil surface; or other suitable
equi pnent .

3.3.2.3 Asphal t Adhesi ve Tackifier

Asphalt adhesive tackifier shall be sprayed at a rate between 666 to 866
liters per hectare. Sunlight shall not be conpletely excluded from
penetrating to the ground surface

3.3.2.4 Non- Asphal ti ¢ Tackifier
Hydrophilic colloid shall be applied at the rate recomended by the
manuf acturer, using hydraulic equipnment suitable for thoroughly m xing with
water. A uniformm xture shall be applied over the area

3.3.2.5 Asphalt Adhesi ve Coated Ml ch

Hay or straw nulch nay be spread sinmultaneously with asphalt adhesive
applied at a rate between 666 to 866 liters per hectare, using power rmulch
equi pnent whi ch shall be equi pped with suitable asphalt punp and nozzle
The adhesi ve-coated nul ch shall be applied evenly over the surface
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Sunlight shall not be conpletely excluded from penetrating to the ground
surface.

3.3.2.6 Wood Cel | ul ose Fi ber, Paper Fiber, and Recycl ed Paper

Wood cel lul ose fiber, paper fiber, or recycled paper shall be applied as
part of the hydroseedi ng operation. The nulch shall be nixed and applied in
accordance with the manufacturer's reconmendati ons.

3.3.3 Wat eri ng Seed

Watering shall be started i mmedi ately after conpleting the seeding of an
area. Water shall be applied to supplenent rainfall at a rate sufficient to
ensure noist soil conditions to a mninmum 25 nm depth. Run-off and
puddling shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwise directed. Watering of other adjacent areas or plant
mat eri al shall be prevented

3.4 SURFACE EROSI ON CONTROL
3.4.1 Surface Erosion Control Materia

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's instructions. Placenent of the
mat eri al shall be acconplished without danmage to installed material or

wi t hout deviation to finished grade

3.4.2 Tenporary Seedi ng

VWhen directed during contract delays affecting the seeding operation or when
a quick cover is required to prevent surface erosion, the areas designated
shall be seeded in accordance with tenporary seed species |isted under

Par agr aph SEED.

3.4.2.1 Soi | Amendnments

When soil anendnents have not been applied to the area, the quantity of 1/2
of the required soil anendnents shall be applied and the area tilled in
accordance with paragraph SI TE PREPARATI ON. The area shall be watered in
accordance with paragraph Watering Seed

3.4.2.2 Remai ni ng Soi | Anmendnents

The remaining soil anendnents shall be applied in accordance with the
paragraph Tillage when the surface is prepared for installing seed

3.5 QUANTI TY CHECK

For materials provided in bags, the enpty bags shall be retained for
recordi ng the anbunt used. For materials provided in bulk, the weight
certificates shall be retained as a record of the anpbunt used. The anmpunt
of material used shall be conpared with the total area covered to determ ne
the rate of application used. Differences between the quantity applied and
the quantity specified shall be adjusted as directed

3.6 APPLI CATI ON OF PESTI Cl DE
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When application of a pesticide becomes necessary to renove a pest or
di sease, a pesticide treatnent plan shall be submitted and coordinated with
the installation pest managenent program

3.6.1 Techni cal Representative

The certified installation pest managenent coordi nator shall be the
technical representative, and shall be present at all neetings concerning
treat ment neasures for pest or disease control. They nay be present during
treatment application

3.6.2 Appl i cation

A state certified applicator shall apply required pesticides in accordance
with EPA |abel restrictions and recomendati ons. Clothing and persona
protective equi pnent shall be used as specified on the pesticide |abel. A
cl osed systemis recommended as it prevents the pesticide fromconing into
contact with the applicator or other persons. Water for formul ating shal

only cone from designated | ocations. Filling hoses shall be fitted with a
backfl ow preventer meeting |local plunbing codes or standards. Overflow
shal |l be prevented during the filling operation. Prior to each day of use,

t he equi pnent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or danmmge. Any repairs are to be performed i mediately. A
pesticide plan shall be submtted

3.7 RESTORATI ON AND CLEAN UP
3.7.1 Rest orati on

Exi sting turf areas, pavenents, and facilities that have been danaged from
the seeding operation shall be restored to original condition at
Contractor's expense.

3.7.2 Clean Up

Excess and waste material shall be renpved fromthe seeded areas and shal
be di sposed offsite. Adjacent paved areas shall be cl eaned

3.8 PROTECTI ON OF | NSTALLED AREAS

| medi ately upon conpl etion of the seeding operation in an area, the area
shall be protected against traffic or other use by erecting barricades and
provi di ng signhage as required, or as directed. Signage shall be in
accordance with Section 10430 EXTERI OR S| GNAGE

3.9 SEED ESTABLI SHVENT PERI OCD
3.9.1 Conmencenent

The seed establishnent period to obtain a healthy stand of grass plants
shall begin on the first day of work under this contract and shall end 3
nont hs after the |ast day of the seeding operation. Witten calendar tine
period shall be furnished for the seed establishnment period. When there is
nore than 1 seed establishnment period, the boundaries of the seeded area
covered for each period shall be described. The seed establishment period
shal | be coordinated with Section 02930 EXTERI OR PLANTING. The seed
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establ i shnent period shall be nodified for inclenment weather, shut down
periods, or for separate conpletion dates of areas.

3.9.2 Sati sfactory Stand of Grass Pl ants

Grass plants shall be evaluated for species and health when the grass plants
are a mninmum 25 mm high

3.9.2.1 Lawn Area

A satisfactory stand of grass plants fromthe seeding operation for a | awn
area shall be a mninmum 200 grass plants per square neter. Bare spots shal
be a maxi num [ 150] [230] mm square. The total bare spots shall be a

maxi num 2 percent of the total seeded area

3.9.2.2 Field Area

A satisfactory stand of grass plants fromthe seeding operation for a field
area shall be a mninmum 100 grass plants per square neter. The total bare
spots shall not exceed 2 percent of the total seeded area

3.9.3 Mai nt enance During Establishment Period

Mai nt enance of the seeded areas shall include eradicating weeds, insects and
di seases; protecting enbanknents and ditches from surface erosion

mai nt ai ni ng erosion control materials and nulch; protecting installed areas
fromtraffic; nowing; watering; and post-fertilization

3.9.3.1  Mbwing

a. Lawn Areas: Lawn areas shall be mowed to a m nimum 75 nm hei ght
when the turf is a maxi mum 100 nm high. Clippings shall be
renmoved when the amount cut prevents sunlight fromreaching the
ground surface.

b. Field Areas: Field areas shall be nowed once during the season to
a mnimm?75 mm height. dippings shall be renoved when the
amount cut prevents sunlight fromreaching the ground surface.

3.9.3.2 Post-Fertilization

A maxi num 4 kil ograns per hectare of actual available nitrogen shall be
provided to the grass plants. The application shall be tinmed prior to the
advent of winter dormancy and shall be made wi thout burning the installed
grass plants.

3.9.3.3 Pestici de Treat ment

Treatnment for disease or pest shall be in accordance w th paragraph
APPL| CATI ON OF PESTI CI DE

3.9.3.4 Repair or Reinstal
Unsati sfactory stand of grass plants and mulch shall be repaired or

reinstall ed, and eroded areas shall be repaired in accordance wi th paragraph
S| TE PREPARATI ON
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3.9.3.5 Mai nt enance Record

be furnished, describing the naintenance

A record of each site visit shall
and di agnosis for

wor k performed; areas repaired or reinstall ed;
unsati sfactory stand of grass plants.

-- End OF Section --
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SECTI ON 02930A

EXTERI OR PLANTI NG
08/ 01

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON ( ANLA)
ANLA Z60. 1 (1996) Nursery Stock
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI  A300 (1995) Tree Care Operations - Trees, Shrubs
and ot her Wbody Pl ant Mai nt enance

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Linmng Materials

ASTM D 4972 (1995a) pH of Soils

ASTM D 5034 (1995) Breaking Strength and El ongati on of
Textile Fabrics (Grab Test)

ASTM D 5035 (1995) Breaking Force and El ongati on of
Textile Fabrics (Strip Method)

ASTM D 5268 (1992; R 1996) Topsoil Used for Landscaping
Pur poses

ASTM D 5883 (1996el) Use of Rotary Kiln Produced Expanded

Shale, Clay or Slate (ESCS) as a M neral
Amendnent in Topsoil Used for Landscapi ng and
Rel at ed Pur poses
1.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;

submttals not having a "G' designation are for information only. \When

used, a designation follow ng the "G' designation identifies the office that

will review the submttal for the Governnment. The follow ng shall be

submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs
Shop Drawi ngs; G

Scal e drawi ngs defining areas to receive plant materials.

02930A-1



PTFL 03-3004 FY 2002 C-17 FLI GHT SI MULATOR FACILITY
MCGUI RE AFB, NEW JERSEY

Fi ni shed Grade, Topsoil and Underground Utilities; G

Fi ni shed grade status; |ocation of underground utilities and
facilities; and availability of topsoil fromthe stripping and
stock piling operation.

SD- 03 Product Data

CGeotextile; G
Chem cal Treatnent Material; G

Manuf acturer's literature including physical characteristics,
application and installation instructions for geotextile and
chemical treatnment material.

Equi prment

A listing of equipnment to be used for the planting operation.
Delivery

Del i very schedul e.

Pl ant Establishment Period; G

Cal endar time period for the plant establishment period. Wen
there is nore than one establishnment period, the boundaries of the
pl anted areas covered for each period shall be described.

Mai nt enance Record; G

Mai nt enance work perfornmed, quantity of plant |osses, and
repl acenents; and di agnosis of unhealthy plant material

Application of Pesticide;, G

Pesticide treatnent plan with sequence of treatment work with
dates and tines. The pesticide trade name, EPA registration
nunmber, chem cal conposition, formulation, concentration of
original and diluted material, application rate of active
i ngredi ents, nethod of application, area treated, amunt appli ed;
and the name and state |license nunber of the state certified
applicator shall be included.

SD- 04 Sanpl es

Del i vered Topsoil; G

Sanpl es taken from several |ocations at the source.
Soi |l Amendnents; G

A 4.5 kg sanple.
Mul ch

A 4.5 kg sample.
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Geotextile
A 150 nm square sanpl e.
SD- 06 Test Reports

Soil Test; G
Percol ati on Test; G

Certified reports of inspections and | aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test methods used and conpliance with recogni zed test
standards shall be descri bed.

SD-07 Certificates

Pl ant Material; G

Topsoil; G

pH Adj uster

Fertilizer; G

Organic Material; G

Soil Conditioner; G
Organi ¢ Ml ch

Mycorr hi zal Fungi | nocul um
Pesticide; G

Prior to delivery of materials, certificates of conpliance
attesting that materials nmeet the specified requirenments.

Certified copies of the material certificates shall include the
fol | owi ng.
a. Plant Material: Cassification, botanical nane, conmpn

name, size, quantity by species, and | ocation where grown.

b. Topsoil: Particle size, pH, organic matter content,
textural class, soluble salts, chem cal and mechani cal anal yses.

c. pH Adjuster: Sieve analysis and cal ci um carbonate
equi val ent .

d. Fertilizer: Chenical analysis and conposition percent.
e. Organic Material: Conposition and source.
f. Soil Conditioner: Conposition and source.

. Organic Miulch: Conposition, source, and treatnment against
fungi grow h.

h. Mycorrhizal Fungi Inoculum Plant material treated.
i. Pesticide. EPA registration nunmber and registered uses.

SD- 10 Operation and Mi ntenance Dat a
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Mai nt enance | nstructions; G
Instruction for year-round care of installed plant materi al
1.3 SOURCE | NSPECTI ONS

The nursery or source of plant material and the source of delivered topsoi
shall be subject to inspection.

1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to the
first day of delivery.

1.4.1.1 Pl ant Material ldentification

Plant material shall be identified with attached, durable, waterproof |abels
and weat her-resistant ink, stating the correct botanical plant nane and
si ze.

1.4.1.2 Protection During Delivery

Pl ant material shall be protected during delivery to prevent desiccation and
damage to the branches, trunk, root system or earth ball. Branches shal

be protected by tying-in. Exposed branches shall be covered during
transport.

1.4.1.3 Del i vered Topsoi

Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSO L. A soil test shall be provided for delivered
topsoil .

1.4.1.4 Soi | Amendnents

Soi | anmendnents shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenmical analysis. 1In lieu of

contai ners, soil amendnents nmay be furnished in bulk. A chem cal analysis
shall be provided for bulk deliveries.

1.4.1.5 Pesticide Materia

Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing |legible labels indicating the Environnental Protection
Agency (EPA) registration nunber and the manufacturer's registered uses.

1.4.2 I nspection

Pl ant material shall be well shaped, vigorous and healthy with a healthy,
wel | branched root system free fromdi sease, harnful insects and insect
eggs, sun-scald injury, disfigurement or abrasion. Plant material shall be
checked for unauthorized substitution and to establish nursery grown status.
Pl ant material show ng desiccation, abrasion, sun-scald injury,

di sfigurenent, or unauthorized substitution shall be rejected. The plant
mat eri al shall exhibit typical formof branch to height ratio; and neet the
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cal i per and hei ght neasurements specified. Plant nmaterial that neasures

| ess than specified, or has been pol ed, topped off or headed back, shall be
rejected. Container-grown plant material shall show new fibrous roots and
the root nass shall contain its shape when renpoved fromthe contai ner

Plant material with broken or cracked balls; or broken containers shall be
rejected. Bare-root plant material that is not dormant or is show ng roots
were pulled fromthe ground shall be rejected. Oher materials shall be

i nspected for conpliance with paragraph PRODUCTS. Open soil anmendnment
contai ners or wet soil anendnents shall be rejected. Topsoil that contains
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other nateria
| arger than 40 nm dianeter shall be rejected. Topsoil that contains viable
plant material and plant parts shall be rejected. Unacceptable materia
shall be renpved fromthe job site.

1.4.3 St or age
1.4.3.1 Pl ant Material Storage

Plant material not installed on the day of arrival at the site shall be
stored and protected in designated areas. Plant material shall not be
stored | onger than 30 days. Plant material shall be protected fromdirect
exposure to wind and sun. Bare-root plant material shall be heeled-in. Al
plant material shall be kept in a noist condition by watering with a fine
m st spray until install ed.

1.4.3.2 Ot her Material Storage

Storage of other material shall be in designhated areas. Soil amendnents
shall be stored in dry |ocations and away from contamni nants. Chenica
treatment material shall be stored according to manufacturer's instructions
and not with planting operation materi al

1.4.4 Handl i ng

Pl ant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant material shall be avoided. Plant
mat eri al shall not be handled by the trunk or stenms. Materials shall not be
dropped from vehicl es.

1.4.5 Tine Limtation

Except for container-grown plant material, the tinme limtation from digging
to installing plant material shall be a maxi mum 90 days. The tine
[imtation between installing the plant material and placing the nulch shal
be a maxi mum 24 hours.

1.5 WARRANTY

Furni shed plant material shall have a warranty for plant growh to be in a
vi gorous growi ng condition for a mininum 12 nonth period. A mninmm 12
nonth cal endar tine period for the warranty of plant growh shall be

provi ded regardl ess of the contract tine period. Wen plant material is
deternmined to be unhealthy in accordance with paragraph PLANT ESTABLI SHVENT
PERIOD, it shall be replaced once under this warranty.

PART 2 PRODUCTS
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2.1 PLANT MATERI AL
2.1.1 Pl ant Material Classification

The plant material shall be nursery grown stock conform ng to ANLA Z60.1 and
shall be the species specified.

2.1.2 Pl ant Schedul e

The plant schedul e shall provide botanical names as included in one or nore
of the publications listed under "Nonenclature"” in ANLA Z60.1

2.1.3 Substitutions

Substitutions will not be permtted without witten request and approva
fromthe Contracting O ficer.

2.1.4 Quality

Wel | shaped, well grown, vigorous plant material having healthy and wel
branched root systens in accordance with ANLA Z60.1 shall be provided.

Pl ant material shall be provided free fromdi sease, harnful insects and

i nsect eggs, sun-scald injury, disfigurenent and abrasion. Plant materia
shall be free of shock or damage to branches, trunk, or root systens, which
may occur fromthe digging and preparation for shipnent, nethod of shipnment,
or shipnent. Plant quality is deternined by the grow ng conditions; nethod
of shipnent to maintain health of the root system and growth of the trunk
and crown as follows.

2.1.5 Growi ng Conditions

Pl ant material shall be native to or well-suited to the growi ng conditions
of the project site. Plant material shall be grown under clinmatic
conditions simlar to those at the project site.

2.1.6 Met hod of Shipment to Maintain Health of Root System
2.1.6.1 Bal | ed and Burl apped (BB) Plant Materi al

Ball size and ratio shall be in accordance with ANLA Z60.1. The ball shal
be of a dianeter and depth to enconpass enough fibrous and feedi ng root
system necessary for the full recovery of the plant. The plant stem or
trunk shall be centered in the ball. Al roots shall be clean cut at the
ball surface. Roots shall not be pulled fromthe ground. Before shipnent
the root ball shall be dipped in gels containing nmycorrhizal fungi inoculum
The root ball shall be conpletely wapped with burlap or other suitable

mat eri al and securely |l aced with biodegradabl e tw ne.

2.1.6.2 Contai ner-Grown (C) Plant Materia

Cont ai ner size shall be in accordance with ANLA 7Z60.1. Plant material shal
be grown in a container over a duration of tinme for new fibrous roots to
have devel oped and for the root mass to retain its shape and hol d together
when renoved fromthe container. Container-grown plant naterial shall be

i nocul ated with mycorrhizal fungi during gernmination in the nursery. Before
shi pment the root system shall be dipped in gels containing nycorrhiza
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fungi inoculum The container shall be sufficiently rigid to hold bal
shape and protect root mass during shipping.

1.7 G owth of Trunk and Crown

L1.7.1 Deci duous Trees

A height to caliper relationship shall be provided in accordance with ANLA
760.1. Height of branching shall bear a relationship to the size and
species of tree specified and with the crown in good bal ance with the trunk
The trees shall not be "poled" or the |eader renpved.

a. Single stem The trunk shall be reasonably straight and
symmetrical with crown and have a persistent main |eader

b. Milti-stem All countable stens, in aggregate, shall average the
size specified. To be considered a stem there shall be no
di vi sion of the trunk which branches nmore than 150 nm from ground
| evel .

c. Specinen: The tree provided shall be well branched and pruned
naturally according to the species. The form of growth desired,
whi ch may not be in accordance with natural growh habit, shall be
as indicated.

.1.7.3 Deci duous Shr ubs

Deci duous shrubs shall have the hei ght and nunber of primary stens
recommended by ANLA 7Z60.1. Acceptable plant material shall be well shaped,
with sufficient well-spaced side branches, and recognized by the trade as
typical for the species grown in the region of the project.

.1.7.4 Coni ferous Evergreen Plant Materia

Coni ferous Evergreen plant material shall have the height-to-spread ratio
reconmended by ANLA Z60.1. The coniferous evergreen trees shall not be
"pol ed" or the | eader renopved. Acceptable plant naterial shall be
exceptionally heavy, well shaped and trimed to forma synmetrical and
tightly knit plant. The formof growth desired shall be as indicated.

.1.7.5 Broadl eaf Evergreen Plant Materia

Broadl eaf evergreen plant material shall have the height-to-spread ratio
reconmended by ANLA Z60.1. Acceptable plant material shall be well shaped
and recogni zed by the trade as typical for the variety grown in the region
of the project.

.1.7.6 G ound Cover and Vine Plant Materi al

Ground cover and vine plant nmaterial shall have the m ni mum nunber of
runners and | ength of runner recommended by ANLA Z60.1. Plant nateria
shall have heavy, well devel oped and bal anced crown with vigorous, wel
devel oped root system and shall be furnished in containers.

1.8 Pl ant Material Size
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Pl ant material shall be furnished in sizes indicated. Plant material |arger
in size than specified may be provided at no additional cost to the
Gover nnent .

2.1.9 Pl ant Material Measurenent
Pl ant material nmeasurenents shall be in accordance with ANLA Z60.1
2.2 TOPSO L

Topsoil shall be as defined in ASTM D 5268. When avail able, the topsoi

shal |l be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. When additional topsoil is

requi red beyond the available topsoil fromthe stripping operation, topsoi
shall be delivered and anended as recommended by the soil test for the plant
mat eri al specified. Topsoil shall be free fromslag, cinders, stones, |unps
of soil, sticks, roots, trash or other material over a mninum40 mMm

di aneter. Topsoil shall be free fromviable plants and plant parts.

2.3 SO L AMENDMENTS

Soi |l amendnents shall consist of pH adjuster, fertilizer, organic materia
and soil conditioners neeting the followi ng requirenents. Vermiculite is
not reconmended.

2.3.1 pH Adj uster

The pH adjuster shall be an agricultural linmng material in accordance with
ASTM C 602. These materials may be burnt linme, hydrated linme, ground

i mestone, or shells. The pH adjuster shall be used to create a favorable
soil pH for the plant material specified

2.3.1.1 Li nest one

Li restone material shall contain a mninmum cal ci um carbonate equi val ent of
80 percent. Gradation: A mninmum 95 percent shall pass through a 2.36 mm
sieve and a m ni num 55 percent shall pass through a 0.25 mm sieve. To

rai se soil pH, ground linmestone shall be used

2.3.1.2 Hydrated Linme

Hydrated |inme shall contain a m ninum cal ci um carbonate equival ent of 110
percent. Gradation: A mnimm 100 percent shall pass through a 2.36 mMm
sieve and a m ninum 97 percent shall pass through a 0.25 mMm sieve.

2.3.1.3 Burnt Line
Burnt Iime shall contain a mninmum cal ci um carbonate equival ent of 140
percent. Gradation: A mininmum 95 percent shall pass through a 2.36 mm
sieve and a m ni num 35 percent shall pass through a 0.25 mm sieve.

2.3.2 Fertilizer

It shall be as recomrended by the soil test . Fertilizer shall be
controlled rel ease commercial grade; free flowi ng, pellet or tablet form
uni formin conposition; and consist of a nitrogen-phosphorus-potassi um
ratio. The fertilizer shall be derived from sul phur coated urea, urea
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f ormal dehyde, plastic or polyner coated pills, or isobutylenediurea (IBDU)
Fertilizer shall be balanced with the inclusion of trace mnerals and mcro-
nutrients.

2.3.3 Organic Materia
Organic material shall consist of boneneal
2.3.3.1 Bonenea

Boneneal shall be a finely ground, steanmed bone product containing from2 to
4 percent nitrogen and 16 to 40 percent phosphoric acid

2.3. 4 Soi | Conditioner

Soi | conditioner shall be sand, super absorbent polyners, calcined clay, or
gypsum for single use or in conbination to neet topsoil requirenents for the
pl ant material specified.

2.3.4.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A nininum 95
percent by weight shall pass a 2 nm sieve and a m ni num 10 percent by

wei ght shall pass a 1.18 nm sieve. Greensand shall be balanced with the
inclusion of trace ninerals and nutrients.

2.3.4.2 Super Absorbent Pol yners
To inprove water retention in soils, super absorbent polynmers shall be sized
according to manufacturer's recomendati ons. Polynmers shall be added as a

soi | anmendment and be cross-1inked polyacrylam de with an absorption
capacity of 250-400 tines its weight.

2.3.4.3 Cal ci ned Cl ay
Granul ar particles shall be produced fromnontnorillonite clay calcined to
m ni nrum t enperature of 650 degrees C. Gradation: A mninmm 90 percent
passing 2.36 mm sieve; a mninum 99 percent shall be retained on 0.25 mm
sieve; and a maxi num 2 percent shall pass a 0.15 mm sieve. Bulk density:
A maxi mum 640 kil ogram per cubic neter.

2.3.4.4 Gypsum

Gypsum shall be comrercially packaged, free flowi ng, and a mini num 95
percent cal cium sul fate by vol une.

2.3.4.5 Expanded Shale, Clay, or Slate (ESCS)

Rotary kil n produced ESCS material shall be in conformance with ASTM D 5883
2.4 MULCH

Mul ch shall be free from weeds, nold, and other deleterious materials.

Mul ch materials shall be native to the region. Rotted manure is not

recommended to be used as a nmul ch because it woul d encourage surface rooting
of the plant material and weeds.
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2.4.1 Organi ¢ Mul ch

Organic mulch materials shall be native to the project site and consist of
recycled mul ch, shredded bark, wood chips, or ground bark.

2.4.1.1 Recycl ed Mil ch
Recycl ed mul ch may include conpost, tree trinm ngs, or pine needles with a
gradation that passes through a 65 x 65 mm screen. It shall be cl eaned of
all sticks a minimum25 mm in dianeter and plastic materials a mnimum 75
mm length. The nmaterial shall be treated to retard the growth of nold and

fungi. O her recycled nulch may include peanut shells, pecan shells or coco
bean shells.

2.4.1.2 Shr edded Bar k

Locally shredded material shall be treated to retard the growh of nold and
fungi .

2.4.1.3 Wbod Chi ps and G ound Bark

Local Iy chi pped or ground material shall be treated to retard the growth of
nold and fungi. Gradation: A maxi mum 50 nm wi de by 100 mm | ong.

2.5 GEOTEXTI LE
Geotextile shall be woven or nonwoven; pol ypropyl ene, polyester, or
fiberglass, mat in accordance with ASTM D 5034 or ASTM D 5035. It shall be
made specifically for use as a fabric around plant material. Nominal weight
shal |l be a m nimum 120 grans per square neter. Perneability rate shall be a
m nimum 1 mm per second.

2.6  WOOD STAKI NG MATERI AL

Wbod stakes shall be hardwood or fir; rough sawn; free fromknots, rot,
cross grain, or other defects that would inpair their strength.

2.6.1 Braci ng Stake
Wbod braci ng stakes shall be a minimum 50 x 50 mm square and a m ni mrum 2400
mm long with a point at one end. Stake shall be set wi thout damagi ng
root bal | .

2.6.2 Wood Ground St akes

Wood ground stakes shall be a mininmumof 50 x 50 nm square and a m ni num
900 nm long with a point at one end.

2.6.3 Deadnen
Wbod deadnen shall be a mininmum 100 x 100 x 900 nm | ong.
2.7 METAL STAKI NG AND GUYI NG MATERI AL

Met al shall be al um num or steel consisting of recycled content nade for
hol di ng plant material in place.
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2.7.1 Braci ng Stakes

Met al bracing stakes shall be a mninum 25 nm diameter and a m ni nrum 2400
mm |ong. Stake shall be set wi thout danagi ng rootball.

2.7.2 Metal Ground Stakes

Met al ground stakes shall be a mininmm 13 nm dianmeter and a m ni num 900 mm
| ong.

2.7.3 Eart h Anchor

Metal earth anchors shall be a mnimum 13 mm dianeter and a m ni num 600 mMm
| ong.

2.7.4 Guyi ng Materi al
Met al guying material shall be a mininmm 12 gauge wire. Milti-strand cable
shal | be woven wire. Quying naterial tensile strength shall conformto the
size of tree to be held firmy in place.

2.7.5 Tur nbuckl e

Met al turnbuckl es shall be gal vani zed or cadmi umpl ated steel, and shall be
a mnimm?75 mm long with closed screw eyes on each end. Screw thread
tensile strength shall conformto the size of tree to be held firmy in
pl ace.

2.8 PLASTI C STAKI NG AND GUYI NG MATERI AL

Pl astic shall consist of recycled plastic product made for hol di ng pl ant
material firmy in place. Plastic shall not be used for deadnen.

2.8.1 Pl astic Braci ng Stake

Pl astic bracing stakes shall be a m ninum50 mm diameter and a m ni mum 2400
mm |ong. Stake shall be set without damagi ng rootball.

2.8.2 Pl astic Ground Stakes

Pl astic ground stakes shall be a mninmum50 nm dianeter and a ni ni nrum 900
mm | ong.

2.8.3 Pl astic Guying Material

Pl astic guying material shall be designed specifically for the purpose of
firmy holding plant material in high wind velocities.

2.8. 4 Chafing Guard

Pl astic chafing guards shall be used to protect tree trunks and branches
when netal is used as guying naterial. The material shall be the sane col or
t hroughout the project site. Length shall be a mininum1.5 tinmes the
circunference of the plant trunk at its base.

2.9 RUBBER GUYI NG MATERI AL
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Rubber chafing guards, consisting of recycled nmaterial, shall be used to
protect tree trunks and branches when netal guying material is applied. The
mat eri al shall be the same col or throughout the project. Length shall be a
mnimum 1.5 tinmes the circunference of the plant trunk at its base.

.10 FLAG

Plastic flag material shall be used on guying material. It shall be a

nm ni rum 150 mMmm |ong. Tape color shall be consistent and visually
conplinmentary to the entire project area. The tape color shall neet
pedestrian visual safety requirenents for day and night.

11 TREE ROOT BARRI ERS

Tree root barriers shall be nmetal or plastic consisting of recycled content.
Barriers shall utilize vertical stabilizing nenbers to encourage downward
tree root growth. Barriers shall limt, by a m ninum 90 percent, the
occurrence of surface roots. Tree root barriers which are designed to be
used as plant pit liners will be rejected.

.12 MYCORRHI ZAL FUNGH | NOCULUM

Mycorrhi zal fungi inoculum shall be conposed of nultiple-fungus inoculum as
recommended by the manufacturer for the plant naterial specified.

.13  WATER

Unl ess ot herwi se directed, water shall be the responsibility of the
Contractor. Water shall not contain elenents toxic to plant life.

.14 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification a soi
fum gant shall have the sane requirenents as a pesticide. The pesticide
mat eri al shall be EPA registered and approved.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLI NG PLANT MATERI AL TI ME AND CONDI TI ONS
1.1 Deci duous Pl ant Material Tine

Deci duous plant material shall be installed from March 15 to June 15 and
Septenber 1 to Decenber 1.

1.2 Evergreen Plant Material Tinme

Evergreen plant material shall be installed from March 15 to June 15 and
Septenber 1 to Decenber 1.

.1.3 Pl ant Material Conditions

Pl anting operations shall be performed only during periods when beneficia
results can be obtai ned. When drought, excessive npisture, frozen ground or
ot her unsatisfactory conditions prevail, the work shall be stopped when
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directed. When special conditions warrant a variance to the planting
operations, proposed planting tines shall be submitted for approval.

3.1. 4 Test s
3.1.4.1 Percol ati on Test

Test for percolation shall be done to deternine positive drainage of plant
pits and beds. A positive percolation shall consist of a mninmm25 mm per
3 hours; when a negative percolation test occurs, a shop drawi ng shall be
submtted indicating the corrective nmeasures.

3.1.4.2 Soi | Test

Delivered topsoil, excavated plant pit soil, and stockpiled topsoil shall be
tested in accordance with ASTM D 5268 and ASTM D 4972 for determ ning the
particle size, pH, organic matter content, textural class, chemi cal

anal ysis, soluble salts analysis, and nmechani cal analysis. Sanple
collection onsite shall be random over the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxious weeds, toxic substances, or other
materials harnful to plant growh. The test shall determ ne the quantities
and type of soil anendnents required to nmeet |ocal growi ng conditions for
the plant nmaterial specified.

3.2 SI TE PREPARATI ON
3.2.1 Fi ni shed Grade, Topsoil and Underground Utilities

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and that the placing of topsoil, the snooth grading, and the
conpaction requirenents have been conpleted in accordance with Section 02300
EARTHWORK, prior to the commencenent of the planting operation. The

| ocation of underground utilities and facilities in the area of the planting
operation shall be verified. Danage to underground utilities and facilities
shall be repaired at the Contractor's expense.

3.2.2 Layout
Pl ant material |ocations and bed outlines shall be staked on the project

site before any excavation is made. Plant material |ocations nay be
adjusted to neet field conditions.

3.2.3 Protecting Existing Vegetation
When there are established awns in the planting area, the turf shall be
covered and/or protected during planting operations. Existing trees,
shrubs, and plant beds that are to be preserved shall be barricaded al ong
the dripline to protect them during planting operations.

3.3 EXCAVATI ON

3.3.1 Obstructi ons Bel ow Ground
When obstructions bel ow ground affect the work, shop draw ngs show ng

proposed adjustnents to plant material |ocation, type of plant and planting
nmet hod shall be subnmitted for approval.
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3.2 Turf Renopva

Where the planting operation occurs in an existing |awn area, the turf shall
be renoved fromthe excavation area to a depth that will ensure the renoval
of the entire root system

.3.3 Pl ant Pits

Plant pits for ball and burl apped or container plant material shall be dug
to a depth equal to the height of the root ball as nmeasured fromthe base of
the ball to the base of the plant trunk. Plant pits for bare-root plant
material shall be dug to a depth equal to the height of the root system

Pl ant pits shall be dug a m ninum 50 percent wi der than the ball or root
systemto allow for root expansion. The pit shall be constructed with sides
sl oping towards the base as a cone, to encourage well aerated soil to be
available to the root system for favorable root growh. Cylindrical pits
with vertical sides shall not be used

.4 I NSTALLATI ON

4.1 Setting Plant Materia

Pl ant material shall be set plunb and held in position until sufficient soi
has been firmy placed around root systemor ball. 1In relation to the
surroundi ng grade, the plant material shall be set even with the grade at
which it was grown.

.4.1.1 Bar e- Root Pl ant Materi al

Bare-root plant material shall be placed in water a m nimum 30 nmi nutes prior
to setting

.4.2 Tree Root Barrier

Tree root barriers shall be installed as reconmmended by the nanufacturer
Tree root barriers shall be used for trees located up to a mexi mrum 1800 nmm
from paved surfaces or structures.

. 4.3 Backfill Soil M xture

The backfill soil nmixture may be a m x of topsoil and soil anendnents
suitable for the plant material specified. When practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and

shal |l be used

4.4 Addi ng Mycorrhi zal Fungi | nocul um

Mycorrhi zal fungi inoculum shall be added as recomrended by the manufacturer
for the plant material specified.

.4.5 Backfill Procedure

Prior to backfilling, all nmetal, wood, synthetic products, or treated burlap
devi ces shall be rempved fromthe ball or root system avoi di ng damage to the
root system The backfill procedure shall renove air pockets from around

the root system Additional requirenents are as foll ows.
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3.4.5.1 Bal | ed and Burl apped, and Balled and Pl atforned Plant Materia

Bi odegradabl e burlap and tying material shall be carefully opened and fol ded
back fromthe top a mininum 1/3 depth fromthe top of the root ball

Backfill m xture shall be added to the plant pit in 150 mMmm |ayers with each
| ayer tanped.

3.4.5.2 Bar e- Root Pl ant Materia

The root system shall be spread out and arranged in its natural position
Damaged roots shall be renpbved with a clean cut. The backfill soil mxture
shall be carefully worked in anpongst the roots and watered to form a soupy
m xture. Air pockets shall be renmoved from around the root system and root
to soil contact shall be provided

3.4.5.3 Cont ai ner-Gown and Ball ed and Potted Plant Materia

The plant material shall be carefully renoved from containers that are not

bi odegradable. Prior to setting the plant in the pit, a maxi num 1/4 depth
of the root mass, neasured fromthe bottom shall be spread apart to pronote
new root growth. For plant material in biodegradable containers the

contai ner shall be split prior to setting the plant with container

Backfill m xture shall be added to the plant pit in 150 mMmm |ayers with each
| ayer tanped.

3.4.5. 4 Earth Berm

An earth berm consisting of backfill soil mxture, shall be formed with a
m ni rum 100 mm hei ght around the edge of the plant pit to aid in water
retention and to provide soil for settling adjustnents.

3.4.6 Pl ant Bed

Pl ant material shall be set in plant beds according to the draw ngs.
Backfill soil mixture shall be placed on previously scarified subsoil to
conpletely surround the root balls, and shall be brought to a snooth and
even surface, blending to existing areas. Earth bernms shall be provided
Pol ynmers shall be spread uniformly over the plant bed and in the planting
pit as recomended by the manufacturer and thoroughly incorporated into the
soil to a maxi mum 100 nm dept h.

3.4.7 Wat eri ng

Pl ant pits and plant beds shall be watered inmediately after backfilling,
until conpletely saturated

3.4.8 St aki ng and CGuyi ng

Staking will be required when trees are unstable or will not remain set due
to their size, shape, or exposure to high wind velocity.

3.4.8.1 One Bracing Stake
Trees 1200 to 1800 nm hi gh shall be firmy anchored in place with one

braci ng stake. The bracing stake shall be placed on the side of the tree
facing the prevailing wind. The bracing stake shall be driven vertically
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into firmground and shall not injure the ball or root system The tree
shall be held firmy to the stake with a double strand of guying materi al
The guying material shall be firmy anchored at a mi ninmum 1/2 tree height
and shall prevent girdling. A chafing guard shall be used when netal is the
guying materi al

3.4.8.2 Two Bracing Stakes

Trees from 1800 to 2400 nm hei ght shall be firmy anchored in place with 2
braci ng stakes placed on opposite sides. Bracing stakes shall be driven
vertically into firmground and shall not injure the ball or root system
The tree shall be held firmy between the stakes with a double strand of
guying material. The guying material shall be firmy anchored at a m ni mum
1/2 tree height and shall prevent girdling. Chafing guards shall be used
when netal is the guying material

3.4.8.3 Three G ound Stakes

Trees over a mni mum 2400 mm hei ght and | ess than a maxi num 150 nm cal i per
shall be held firmy in place with 3 bracing or ground stakes spaced
equidistantly around the tree. G ound stakes shall be avoided in areas to
be nowed. Stakes shall be driven into firm ground outside the earth berm
The guying material shall be firmy anchored at a mininmum 1/2 tree hei ght
and shall prevent girdling. For trees over nmaxi num 75 nm di aneter at breast
hei ght, turnbuckles shall be used on the guying material for tree

strai ghteni ng purposes. One turnbuckle shall be centered on each guy |ine
Chafing guards shall be used when netal is the guying materi al

3.4.9 Deadnen or Earth Anchors

Trees over a mninmum 150 mm caliper shall be held firmy in place with wood
deadnen buried a mninmum 900 M in the ground or netal earth anchors.

Mul ti-strand cable guying material shall be firmly anchored at a mininum 1/2
tree height and shall prevent girdling. Turnbuckles shall be used on the
guying nmaterial for tree straightening purposes. One turnbuckle shall be
centered on each guy line. Chafing guards shall be used

3.4.10 Fl ags
A flag shall be securely fastened to each guy |ine equidistant between the
tree and the stake, deadnen, or earth anchor. The flag shall be visible to
pedestri ans.

3.5 FI NI SHI NG

3.5.1 Pl ant Materia
Prior to placing nulch, the installed area shall be uniformy edged to
provide a clear division |ine between the planted area and the adjacent turf
area, shaped as indicated. The installed area shall be raked and snopot hed
whil e maintaining the earth berns.

3.5.2 Pl aci ng Geotextile

Prior to placing nulch, geotextile shall be placed as indicated in
accordance with the manufacturer's reconmmendati ons.
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5.3 Pl aci ng Mul ch

The placenent of nulch shall occur a maxi mum 48 hours after planting

Mul ch, used to reduce soil water |oss, regulate soil tenperature and prevent
weed growt h, shall be spread to cover the installed area with a m ni nrum 100
mnm uni formthickness. Milch shall be kept out of the crowns of shrubs,
ground cover, and vines and shall be kept off buildings, sidewal ks and ot her
facilities.

.5.4 Pruni ng

Pruni ng shall be acconplished by trained and experienced personnel. The
pruni ng of trees shall be in accordance with ANSI A300. Only dead or broken
mat erial shall be pruned frominstalled plants. The typical growh habit of
i ndi vidual plant material shall be retained. Clean cuts shall be made flush
with the parent trunk. |nproper cuts, stubs, dead and broken branches shal
be removed. "Headback" cuts at right angles to the Iine of growth will not
be permitted. Trees shall not be poled or the | eader renmoved, nor shall the
| eader be pruned or "topped off".

.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plant material shall be maintained in a healthy growi ng condition
Mai nt enance operations shall begin immediately after each plant is installed
to prevent desiccation and shall continue until the plant establishnment

peri od comences. Installed areas shall be kept free of weeds, grass, and
ot her undesired vegetation. The maintenance includes nmintaining the nulch,
wat eri ng, and adjusting settling.

.7 APPLI CATI ON OF PESTI Cl DE

When application of a pesticide beconmes necessary to renove a pest or
di sease, a pesticide treatnent plan shall be submitted and coordinated with
the installation pest nmanagenent program

7.1 Techni cal Representative

The certified installation pest managenent coordi nator shall be the

techni cal representative, and shall be present at all meetings concerning
treatment neasures for pest or disease control. They nmay be present during
treatnent application

.T7.2 Application

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recomendati ons. Clothing and persona
protective equi pment shall be used as specified on the pesticide |abel. A
cl osed systemis recommended as it prevents the pesticide fromcomng into
contact with the applicator or other persons. Witer for fornul ating shal

only cone from designated |ocations. Filling hoses shall be fitted with a
backfl ow preventer neeting | ocal plunbing codes or standards. Overfl ow
shall be prevented during the filling operation. Prior to each day of use,

the equi prent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or dammge. Any repairs are to be perfornmed i nmediately.

8 RESTORATI ON AND CLEAN UP
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3.8.1 Rest orati on

Turf areas, pavenents and facilities that have been danmaged fromthe
pl anting operation shall be restored to original condition at the

Contractor's expense.
3.8.2 Clean Up

Excess and waste material shall be renpved fromthe install ed area and shal
be di sposed offsite. Adjacent paved areas shall be cleared

3.9 PLANT ESTABLI SHVENT PERI OD
3.9.1 Conmmencenent

Upon conpl etion of the last day of the planting operation, the plant
establishnent period for maintaining installed plant material in a healthy
growi ng condition shall conmence and shall be in effect for a m ni numof 90
days or the remaining contract time period, whichever is |onger, not to
exceed 12 nonths. Witten calendar tine period shall be furnished for the
pl ant establishnent period. Wen there is nore than one plant establishnment
peri od, the boundaries of the planted area covered for each period shall be
descri bed. The plant establishnent period shall be coordinated with
Sections 02921 SEEDI NG The plant establishment period shall be nodified
for inclenment weather shut down periods, or for separate conpletion dates
for areas.

3.9.2 Mai nt enance During Establishnment Period

Mai nt enance of plant material shall include straightening plant materi al
strai ghteni ng stakes; tightening guying material; correcting girdling;
suppl enenting nmul ch; pruning dead or broken branch tips; maintaining plant
mat eri al | abels; watering; eradicating weeds, insects and di sease; post-
fertilization; and renoving and repl aci ng unheal thy pl ants.

3.9.2.1 Watering Plant Materia

The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of nmoisture within the root zone. An
adequate supply of npisture is estimted to be the equival ent of 25 mm
absorbed water per week, delivered in the formof rain or augnented by
watering. Run-off, puddling and wilting shall be prevented. Unless

ot herwi se directed, watering trucks shall not be driven over turf areas.

Wat ering of other adjacent areas or existing plant material shall be
prevent ed

3.9.2.2 Weedi ng
Grass and weeds in the installed areas shall not be allowed to reach a
maxi rum 75 mm hei ght before being conpletely renoved, including the root
system

3.9.2.3 Pestici de Treat ment

Treatment for di sease or pest shall be in accordance wi th paragraph
APPLI CATI ON COF PESTI ClI DE
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3.9.2. 4 Post-Fertilization

The plant material shall be topdressed at |east once during the period of
establishment with controlled release fertilizer, reference paragraph SO L
AVENDMENTS. Apply at the rate of 1 kilogram per 10 square neters of plant
pit or bed area. Dry fertilizer adhering to plants shall be flushed off.
The application shall be tinmed prior to the advent of w nter dornancy.

3.9.2.5 Plant Pit Settling

VWhen settling occurs to the backfill soil mxture, additional backfill soi
shall be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the naxi num depth at which it was grown requires
replanting in accordance with paragraph | NSTALLATION. The earth berm shal
be mai nt ai ned

3.9.2.6 Mai nt enance Record

A record shall be furnished describing the mai ntenance work performed, the
quantity of plant |osses, diagnosis of the plant |oss, and the quantity of
repl acenents nade on each site visit.

3.9.3 Unheal thy Plant Materia

A tree shall be considered unhealthy or dead when the nmin | eader has died
back, or up to a nmaxi num 25 percent of the crown has died. A shrub shall be
consi dered unheal thy or dead when up to a maxi num 25 percent of the plant
has died. This condition shall be determi ned by scraping on a branch an
area 2 nm square, maximum to determine if there is a green canbium | ayer
bel ow the bark. The Contractor shall determ ne the cause for unhealthy

pl ant material and shall provide recommendati ons for replacenent. Unhealthy
or dead plant material shall be renpved i mediately and shall be replaced as
soon as seasonal conditions permt.

3.9.4 Repl acenent Pl ant Materia

Unl ess otherwi se directed, plant material shall be provided for replacenent
in accordance wi th paragraph PLANT MATERI AL. Repl acement plant nmateria
shall be installed in accordance with paragraph | NSTALLATI ON, and
recomnmendati ons i n paragraph PLANT ESTABLI SHVENT PERI OD. Plant materia
shall be replaced in accordance with paragraph WARRANTY. An extended pl ant
establ i shnent period shall not be required for replacenent plant materi al

3.9.5 Mai nt enance | nstructions

Witten instructions shall be furnished containing drawi ngs and ot her
necessary information for year-round care of the installed plant material
i ncl udi ng, when and where mai nt enance should occur, and the procedures for
pl ant material replacenent.

-- End OF Section --
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1.

1 REFERENCES

C-17 FLI GHT SI MULATOR FACILITY
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SECTI ON 05120A

STRUCTURAL STEEL

01/02

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC ASD Manual

Al SC ASD/ LRFD Vol 1|1

Al SC Design Guide No. 10

Al SC FCD

Al SC S303

(1989) Manual of Steel Construction Allowable
Stress Design

(1992) Manual of Steel Construction Vol 11:
Connecti ons

(1989) Erection Bracing of Low Rise
Structural Steel Franes

(1995a) Quality Certification Program

(2000) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 242/ A 242M

ASTM A 307

ASTM A 325M

ASTM A 36/ A 36M

ASTM A 500

ASTM A 501

ASTM A 514/ A 514M

ASTM A 529/ A 529M

(2000) High-Strength Low All oy Structural
St eel

(2000) Carbon Steel Bolts and Studs, 60 000
PSI Tensile Strength

(2000) High-Strength Bolts for Structural
Steel Joints (Metric)

(2000a) Carbon Structural Steel

(1999) Col d- Forned Wel ded and Seaml ess Car bon
Steel Structural Tubing in Rounds and Shapes

(1999) Hot - Formed Wl ded and Seanl ess Car bon
Steel Structural Tubing

(2000) High-Yield-Strength, Quenched and
Tenpered Alloy Steel Plate, Suitable for
Wel di ng

(2000) Hi gh-Strength Carbon- Manganese Steel
of Structural Quality
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ASTM A 53/ A 53M

ASTM A 563M

ASTM A 572/ A 572M

ASTM A 588/ A 588M

ASTM A 6/ A 6M

ASTM A 618

ASTM A 709/ A 709M

ASTM A 852/ A 852M

ASTM A 992/ A 992M

ASTM F 436M

ASTM F 844

ASTM F 959M

C-17 FLI GHT SI MULATOR FACILITY
MCGUI RE AFB, NEW JERSEY

(2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seaml ess

(2000) Carbon and Alloy Steel Nuts (Metric)

(2000a) Hi gh-Strength Low Al l oy Col unbi um
Vanadi um Structural Steel

(2000a) Hi gh-Strength Low All oy Structural
Steel with 50 ksi (345 MPa) M nimum Yield
Point to 4 in. (100 MM Thick

(2001) General Requirenents for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

(1999) Hot-Fornmed Wel ded and Seaml ess Hi gh-
Strength Low Al l oy Structural Tubing

(2000) Carbon and High-Strength Low Al l oy
Structural Steel Shapes, Plates, and Bars and
Quenched- and- Tenpered Al loy Structural Steel
Pl ates for Bridges

(2000) Quenched and Tenpered Low Al |l oy
Structural Steel Plate with 70 ksi (485 MPa)
M ninmum Yield Strength to 4 in. (100 nmm)

Thi ck

(2000) Steel for Structural Shapes For Use in
Bui | di ng Fram ng

(1993) Hardened Steel Washers (Metric)

(2000) Washers, Steel, Plain (Flat),
Unhar dened for General Use

(1999a) Conpressi bl e-\Washer-Type Direct
Tension Indicators for Use with Structural
Fasteners (Metric)

AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS A2. 4

AWS D1.1

(1998) Standard Symbols for Welding, Brazing
and Nondestructive Exam nation

(2000) Structural Welding Code - Steel

ASME | NTERNATI ONAL ( ASMVE)

ASME B18.21.1

ASME B46. 1

(1999) Lock Washers (I nch Series)

(1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
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SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Primer (Wthout Lead
and Chromate Pignents)

2 GENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perforned by an

organi zati on experienced in structural steel work of equival ent magnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nmenbers.

Connections, for any part of the structure not shown on the contract

drawi ngs, shall be considered sinple shear connections and shall be designed
and detailed in accordance with pertinent provisions of Al SC ASD Manual .

Substitution of sections or nodification of connection details will not be
accepted unl ess approved by the Contracting O ficer. Al SC ASD Manual and
Al SC ASD/ LRFD Vol 11 shall govern the work. Welding shall be in accordance

with AWS D1.1\\oc-srv-
dat a\ Sdi sk\ SPECS\ SPECSI NT\ JOBS\ MAFBFUEL\ pul | dat a\ 05090A. sec Hi gh-strength
bolting shall be in accordance with Al SC ASD Manual .

.3 SUBM TTALS

Governnent approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Structural Steel System G
Structural Connections; G

Shop and erection details including nenbers (with their
connections) not shown on the contract draw ngs. Wlds shall be
i ndi cated by standard wel di ng synbols in accordance with AWS A2. 4,
SD- 03 Product Dat a
Erection; G
Prior to erection, erection plan of the structural steel fram ng
describing all necessary tenporary supports, including the sequence
of installation and renoval.
Wel ding; G
WPS not prequalified.
SD- 04 Sanpl es
High Strength Bolts and Nuts
Carbon Steel Bolts and Nuts

Nut s Di nensi onal Style
Washers
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Random sampl es of bolts, nuts, and washers as delivered to the
job site if requested, taken in the presence of the Contracting
O ficer and provided to the Contracting Officer for testing to
establish conpliance with specified requirenents.

SD-07 Certificates

M1l Test Reports; G

Certified copies of mill test reports for structural steel,
structural bolts, nuts, washers and other related structural steel
items, including attesting that the structural steel furnished
contains no less than 25 percent recycled scrap steel and neets the
requi renments specified, prior to the installation.
Wel der Qualifications; G

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1. 1.

Wl di ng I nspector; G
Wel di ng I nspector qualifications.
Fabrication; G

A copy of the AISC certificate indicating that the fabrication
pl ant meets the specified structural steelwork category.

1.4 STORAGE

Mat erial shall be stored out of contact with the ground in such nmanner and
| ocation as will mininize deterioration.

1.5 VEELDI NG | NSPECTOR

Wel di ng I nspector qualifications shall be in accordance with AW D1. 1
PART 2 PRODUCTS
2.1 STRUCTURAL STEEL
2.1.1 Carbon Grade Steel

Carbon grade steel shall conformto ASTM A 36/ A 36M
2.1.2 Hi gh-Strength Low Al |l oy Steel

Hi gh-strength low all oy steel shall conformto A 992/ A 992M G ade 50.
2.1.3 Structural Shapes for Use in Building Fram ng

W de flange shapes in accordance with ASTM A 992/ A 992M shal |l be used where
i ndi cated on the draw ngs.

2.2 STRUCTURAL TUBI NG
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Structural tubing shall conformto ASTM A 500, G ade B.
2.3 STEEL PI PE

St eel pipe shall conformto ASTM A 53/ A 53M Type E, G ade B.
2.4 HI GH STRENGTH BOLTS AND NUTS

Hi gh strength bolts shall conformto ASTM A 325M Type 1 with carbon steel
nuts conformng to ASTM A 563M G ade DH

2.5 CARBON STEEL BOLTS AND NUTS

Car bon steel bolts shall conformto ASTM A 307, Grade A with carbon steel
nuts conformng to ASTM A 563M Grade A

2.6 NUTS DI MENSI ONAL STYLE

Carbon steel nuts shall be Hex style when used with ASTM A 307 bolts or
Heavy Hex style when used with ASTM A 325M or ASTM A 490M bolts.

2.7 WASHERS

Pl ai n washers shall conformto ASTM F 844. Oher types, when required,
shall conformto ASTM F 436M ASTM F 436.

2.8 PAI NT

Pai nt shall conformto SSPC Paint 25.
PART 3 EXECUTI ON
3.1 FABRI CATI ON

Fabrication shall be in accordance with the applicabl e provisions of AlSC
ASD Manual . Fabrication and assenbly shall be done in the shop to the
greatest extent possible. The fabricating plant shall be certified under
the Al SC FCD for Category 1 structural steelwork. Conpression joints
dependi ng on contact bearing shall have a surface roughness not in excess of
13 micronmeter as determ ned by ASVME B46.1, and ends shall be square within
the tolerances for mlled ends specified in ASTM A 6/A 6M  Structura

st eel work, except surfaces of steel to be encased in concrete, surfaces to
be field wel ded, surfaces to be fireproofed, and contact surfaces of
friction-type high-strength bolted connections shall be prepared for
painting in accordance with endorsenment "P" of Al SC FCD and prinmed with the
speci fied paint.

3.2 ERECTI ON

a: FErection of structural steel, except as indicated in itemb. bel ow,
shall be in accordance with the applicabl e provisions of Al SC ASD

Manual .  Erection plan shall be reviewed, stanped and sealed by a
structural engineer |icensed by the state in which the project is
| ocat ed.

b. For lowrise structural steel buildings (18 m tall or less and a
maxi mum of 2 stories), the erection plan shall conformto Al SC S303
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and the structure shall be erected in accordance with Al SC Design
Gui de No. 10.

2.1 Structural Connections

Anchor bolts and ot her connections between the structural steel and
foundations shall be provided and shall be properly located and built into
connecting work. Field welded structural connections shall be conpleted
before | oad is applied.

. 2.2 Base Pl ates and Bearing Pl ates

Col um base plates for colums and bearing plates for beans, girders, and
simlar nenbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nmenbers have been plunbed and
properly positioned, but prior to placing superinposed | oads. Separate
setting plates under colum base plates will not be permitted. The area
under the plate shall be danp-packed solidly with bedding nortar, except
where nonshrink grout is indicated on the drawi ngs. Bedding nortar and
grout shall be as specified in Section \\oc-srv-

dat a\ Sdi sk\ SPECS\ SPECSI NT\ JOBS\ MAFBFUEL\ pul | dat a\ C. secCONCRETE FOR M NOR
STRUCTURES .\\oc-srv-

dat a\ Sdi sk\ SPECS\ SPECSI NT\ JOBS\ MAFBFUEL\ pul | dat a\ 03300. sec

. 2.3 Field Primng

After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prinmed with paint of the
sanme quality as that used for the shop coat.

.3 VEELDI NG

The contractor shall develop and submt the Welding Procedure Specifications
(WPS) for all welding, including welding done using prequalified
procedures. Prequalified procedures may be subnmitted for information only;
however, procedures that are not prequalified shall be submitted for
approval .

-- End of Section --
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